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tn the world of the professional sound engineer, advance follows advance, 
and new product follows new product. Bring yourself up-to-date with the 
Shure Professional Products Catalog, 24 pages of Shure products to make 
your job easier: the SM61 Microphone, beautiful to look at and virtually 
immune to noise in hand-held applications . . . the SM7 Microphone, with 
built-in, visually monitored, response tailoring . . . the ultra-versatile SM53 
Microphone, with its own system of accessories . . . the SE30 Gated Com- 
pressor/Mixer, for "hands-free" gain riding . . . the SC35C Phono Cartridge, 
the first cartridge optimized in design especially for on-the-air playback . . . 
and the incomparable V-15 Type III Phono Cartridge! For your own copy of 
the catalog No. AL 312, write: 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, III. 60204 

In Canada: A. C, Simmonds & Sons, Limited 
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COMING 

NEXT 

MONTH 

• In Oi'AMi's For Mixing, author 
Roy H. Triimhiill explains in simple 
language how to construct a non-in- 
teracting mixer for radio broadcast 
(and even recording studio) applica- 
tions. His discussion centers on the 
use of operational amplifiers that can 
permit a 40 inpiil mixer with only 
1 dB of interaction between gain 
controls. 

And in A Mic Prramp-Limiter, 
Ting Barrow discusses an inexpensive 
operational aniplilier design that can 
function as a mic prcamp liniitcr. It 
uses an opamp-klr design from Op- 
amp Labs of l.os Angeles and is easily 
assembled. 

The postponed db Visn s Ortofon 
will appear. In this picture/text article 
you will sec the manufacture of disc 
recording heads, as well as other com- 
ponents including tone arms and 
phono cartridges. 

And there will be our regular col- 
umnists: Norman H. Crowhurst. Mar- 
tin Dickstein, and John Worani. Com- 
ing in db, The Sound Engineering 
Magazine. 



ABOUT 
THE COVER 

• Page 26 of this issue has a report 
on the Copenhagen AE.S Convention 
by John Woram. 1 he cover illustrates 
one of ihe audio fames that belongs 
to lhat Danish city. Ihis is V. I'oiil- 
sen's original magnetic recording de- 
vice made by bin) before the turn of 
the century. The magnetic head ran 
on the overhead screw trolley produc- 
ing a recording or play from a wire 
woimil on the cylinder. Actual playing 
tinte was on the order of a couple of 
minutes. The photo was taken of the 
unit on display at the convention. 
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WORAM AUDIO ASSOCIATES 

Consultants In Studio Systems 
Engineering, Design and Installation 

— offering — 

A COMPLETE CONSULATION 
SERVICE FOR STUDIO 
PLANNING AND 
CONSTRUCTION 

FREE-LANCE RECORDING 
SERVICE IN THE 
NEW YORK AREA 

212 673-9110 
64 University Place 
New York, N.Y. 10003 



QlD 



THE SOUND ENGINEERING MAGAZINE 



SALES OFFICES 



New York 

930 Old Country Road 
Plain view, N.Y. 11803 
516-433-6530 



Dallas 

Roy McDonald Associates, Inc. 
Stemmons Tower West 
Suite 714 
Dallas, Texas 75207 
214-637-2444 



Denver 

Roy McDonald Associates, Inc. 
3540 South Poplar Street 
Denver, Colorado 80237 
303-758-3325 



Houston 

Roy McDonald Associates, Inc. 
3130 Southwest Freeway 
Houston, Texas 77006 
713-529-6711 



Los Angeles 

Roy McDonald Associates, Inc. 

500 S. Virgil 
Suite 360 

Los Angeles, California 90020 
213-381-6106 



Portland 

Roy McDonald Associates, Inc. 
2035 S. W. 58th Avenue 
Portland, Oregon 97221 
503-292-8521 



San Francisco 

Roy McDonald Associates, Inc. 
Baybridge Office Plaza, Suite 265 
5801 Christie Avenue 
Emeryville, California 94608 
415-653-2122 



the fir* 
reel to reel 
with the ru99ed 
rellabllltij of 

itc 

The makers of premium quality 
laps cartridge ecfuipment in the 
reel -to- reel market? II had to hap- 
pen! Th& resuJt is what you, Mr. 
Broacfcaster, have b&en looking 
for, All the fealures you demand 
plus Si few innovative optional^ of 
our own, And all with the rugged 
reliability Inherent in the Interna- 
tional Tapetronlcs' name. Check 
out iheae pfusses in your own 
studios. W& offer a 30 cfay guar- 
antee of satisfaction plus a one 
year warranty. Just call collect 
and say you wamt to try the "650" 
series. We'll do the rest, 

PtHMia 3IKHISa-13«t 




ifiTeftfiflTionflL 

TflP€TROnKS COftPORRTJOn 

JiJS Souli tluin Sliwl lJ.oominpi:sjn. iiiiroi. ai7|)i 
Uc-Cui'dv R^l^ lfiduB£jiA^ Lid., loiatiTa 
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neuB presents the 
3-in-1 cnnsole. 




An unbeatable 8-track console. 




A deluxe quadraphonic mixdown console. A great 1 6-track console for small studio budgets. 



It's the Neve 8014. Take your choice of three 
different meter configurations (shown above). 
Whether you need a 4-track or 8-track or economy 
16-track console, the Neve 8014 will meet your 
needs to perfection. If you wish, start small and 
expand later. This versatile console can "grow" 
as your studio grows. 

Fully fitted, the 8014 features 16 input channels; 
4 Pgm, 2 Rev and 2 Cue mixing buses; 8-track 
monitoring and metering; 4 limiter/compressors; 
talkback and slating; test oscillator; and solo 
function. Delivery is almost immediate. As in all 
Neve Consoles, total harmonic distortion is 
guaranteed to be less than 0.075%. 

The sound of Neve is worldwide. Our audio control 
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consoles are used for music recording, film pro- 
duction and broadcasting in studios in 40 countries. 
Call or write us for more facts. Chances are, we 
can help you record some new highs in profits. 



Rupert Neve Incorporated, Berkshire Industrial Park, 

Bethel, Conn. 06801. (203) 744-6230 
Holl/wood: Suitti 616, 1800 N. Highland Ave., 

Hollywood, Ca. 90028. (213) 465-4822 a. 
Nashville: Telephone (615) 255-4315 o- 
Rupert Neve of Canada, Ltd., 7528 Bath Rd., Malton, ^ 
Toronto, Ontario, Canada. (416) 677-6611 ^ 
Rupert Neve & Co., Ltd., Cambridge House, Mclbourn, *< 
Royston, Herts, England. 

to 
-"J 



Neve 
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Are Your Test Tapes 

Reliable And Accurate? 
If They're STL they are. 

It's just possible your system may be out of step 
with the rest of the industry. We offer precision test 
tapes made on precision equipment for specific 
jobs in 1 " and 2" sizes as well as flutter tapes and 
all other formats. They are available in more sizes 
than that offered by any other manufacturer in 
the world. Order STL test tapes and find out where 
your system really is. 

Write for a free brochure and the dealer in your area. 

Distributed exclusively by Taber Manufacturing 
& Engineering Co. 



SDL 



ISTANDARD TAPE LABORATORY, Inc. 
2081 Edison Avenue 
San Leandro, CA 94577 
(415) 635-3805 
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Used by the Prot^^ih>nais: loon RwswT/, Boz Scagirc, 
WAR, Uriah Heep, (Mtylta, Allman Brothers, tiaaitio 
Brothers, Herlile Hancock, Pointer Sisters, 
Sha-Na-Na, Nell Young. 

cicnR-coffl 

PORTABLE INTERCOM SYSTEM 

Exceptionally clear voice intercommu- 
nication for lighting, mixing, and sound 
reinforcement crews at concerts and 
recording remotes. Reliability and per- 
formance proven by constant pro- 
fessional use. Clear-Corn is a wired 
system using standard 2-conductor, 
shielded microphone cable to connect 
all stations. One main station powers 
up to 30 remote belt-pacl( stations. 
All stations are equipped with head- 
phones and dynamic high-intensity 
noise-canceling microphones. 

Cuilom faalur*! for conctrt and ncordln^ 
groupi include: 

■ Individual volume control at each station 

■ Call light signaling to bacl( up audio sys- 
tem ■ Complete portability ■ Rugged all- 
metal construction for total reliability 

Full one-year warrtnty guarantees all components. Write or call today lor the dealer nearest you. 

^^gHI^, OOfH °^ LUMIERE PRODUCTIONS. INC. 





759 Harrison Street. San Francisco. CA 94107 (415) 989-1130 



letters 



The Editor : 

You perform a most useful service 
to the sound engineering community 
by publishing occasional tutorial ar- 
ticles. However, it seems to me that it 
is important that such articles use 
standard terminology, symbols and 
units, and that your editorial policy 
should be punctilious in this regard. 

A case in point is the excellent ar- 
ticle, The Decibel, by A. Oscar 
Burke in the March, 1974 issue, in 
which centimeter-gram-second units 
were used. In The International Sys- 
tem of Units (SI), NBS Special Pub- 
lication 330 (1972 edition), the stand- 
ard unit of pressure is no longer the 
dyne (of the cgs system) but the 
newton of the metre-kilogram-second 
system, the force which gives a mass 
of one kilogram an acceleration of 
one metre per second. The corre- 
sponding unit of pressure is the pascal 
(one newton per square metre, N/ 
m^). However, the reference level for 
air acoustics has in fact remained un- 
changed in the current standard, re- 
ported as the American National 
Standard in Preferred Reference 
Quantities for Acoustical Levels, ANSI 
SI. 8-1 969, at 20 jj»a (or 2X10-5 
N/m^). A further point is the use of 
a capital P for pressure; in American 
Standard Letter Symbols for Acous- 
tics, ASA YlO.l 1-1953, reaffirmed 
1959, the capital P is reserved for 
power and a small p is used for 
pressure. 

These may seem to be small points, 
but the sooner we start using the cur- 
rent standards, if necessary in parallel 
with old ones, and particularly in ed- 
ucational articles, the less difticulty 
we will have later on. 

Geoffrey L. Wilson 
Associate Professor, 
Applied Research Laboratory 
The Pennsylvania State University 
University Park, Pa. 16802 
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FIVE OUT OF SIX 
TAPE RECORDER 
BUYERS WIND 
UP PAYING MORE 
THAN THEY NEED 
FOR PROFESSIONAL 
TAPE RECORDING 
QUALITY 



Reason : They bought one or more 
makes before choosing Revox. 

Our warranty records show that 
on average only one Revox buyer in 
six has never had a tape recorder 
before. 

The remaining five have all owned 
one or more makes previously. 



Since our warranty application 
invites comment, we are frequently 
told how happy our customers are 
with their Revox, especially when 
they compare it with their previous 
purchases. 

But too often we hear the lament : 
"I wish I'd bought it sooner" 

Save yourself the cost of 
experimentation in tape recording. 



Select a recorder that will neither 
add nor detract from the original. 

Choose the New Revox A700 or 
the A77 as your needs befit - and if 
your finances don't quite run to a 
new machine try to find one 
secondhand - in standard condition 
it will outperform other makes of 
new equipment at the same price. 




Revox G36 

Price: Less than $450 




Revox A77 

Price: $899-$ 1379 



R^OX 



BUY IT FIRST 

IT'S BUILT TO LAST. 




Revox A700 

Price: $1695 



Revox CorpOTation 

155, Michael Drive 
Syosset 
N.Y. 11791 
U.S.A. 

Revox Corporation 

3637 Cahuenga Blvd West 

Hollywood 

California 90068 

Revox Sales & Service 
in Canada 



Revox 

C. E. Hammond Co Lid 
Lamb House 
Church Street 
Chiswick 
London W4 2PB 
England 

Revox International 

Regensdorf8105 ZH 
Althardstrasse 146 ^ ^ 



.^5 



Switzerland 



BFS 
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Norman H. Crowhurst 

THEORY AND PRACTICE 



• Is language — English or any other 
— inadequate, or is it the way we 
people use it? Audio seems to be no 
more precise in its use of language 
than any other discipline. And a word 
that recurs to illustrate this is linear. 
What does it mean? 

From its derivation, it is an ad- 
jectival form of line, usually by impli- 
cation, a straight line. I still remem- 
ber the days when, unless otherwise 
specified, the word linear had the im- 
plied noun, frequency response, at- 
tached to it. So a linear amplifier was 
one that responded uniformly to all 



frequencies. 

This usage persisted, as I remember, 
even after equalization came on the 
scene, so that a system in which all 
the equalization was correct, accord- 
ing to what it was supposed to be, 
was linear. I suppose my point here 
is that in those days, linearity had 
nothing to do with distortion, in most 
people's minds. Linearity related to 
frequency response, and distortion re- 
lated to what happened to waveform, 
at whatever frequency. 

Back in those days, of course, tran- 
sistors had not been heard of. There 



were various kinds of tubes, which 
seemed to be more efficient at cooking 
eggs than at producing audio output. 
So audio designers were really fighting 
the power battle quite hard in those 
days. 

As well as stuffing extra grids into 
the tubes, to push up their efficiency, 
audio engineers were playing with dif- 
ferent kinds of circuits. To distinguish 
between the way in which the circuits 
operated the tubes, particularly at the 
output stage, which was where power 
really counted, class designations were 
devised. 

Designers of those days, not pre- 
dicting that transistors would come 
along presently, sought to do some- 
thing better with the inefficient tubes. 
In addition to having to heat the cath- 
odes with quite a few watts, they 
found that the standing plate current 
when no audio was being delivered 
made possible several times the max- 
imum audio that a pair of output 
tubes could deliver. 

This was seen, by some enterprising 
designers, to be because both of a 
pair of push-pull output tubes had to 
be conducting plate current through- 
out the audio waveform. The plate 
current could go from its standing 
value, down to nearly zero, and up to 
about twice its standing value, for 
maximum audio output. 

The reason for going to push-pull, 
so that one tube swung up in current 
when its mate swung down, had been 
to improve another kind of linearity, 
although at the time it had been re- 
garded as reducing distortion. But the 
idea of linearity of transfer charac- 
teristic had begun to be mentioned, 
and thus the word linearity had be- 
gun to achieve a new meaning. 

To give you some idea of what this 
meant, the maximum theoretical effi- 
ciency of such a push-pull output cir- 
cuit was 25 per cent. That meant that 
to get 100 watts audio output, the 
plate dissipation of the output tubes 



Fidelipac' Automatic 
Tape Cartridges 




... the standard of the industry for quality, 
durability and flexibility are now obtainable world- 
wide. Available in three size configurations: 
► Model 300 (NAB Type A) in lengths to 10V4 
minutes @ 7Vz ips (19.05 cms) 
► Model 600 (NAB Type B) in lengths to 16 
minutes @ 7Vz ips (19.05 cms) 
► Model 1200 (NAB Type C) in lengths to 
32 minutes @ 7Vi ips (19.05 cms) 
Heavy-duty tensilized Polyester 
Tape used throughout. 
Compatible with all standard 
Broadcast Cartridge 
Recorder/ Reproducers. 



For complete 
information, contact 
your Fidelipac 
Distributor or 



) FIDELIPAC 



3 OIney Avenue • Cherry Hill, New Jersey 08034 • (609) 424-1234 

Fidelipac is a registered trademark of TelePro Industries Incorporated 
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A&M. 

A & M Records, Hollywood, Studio D 
Compumix™ Recording & Mixdown Console 
32 inputs, 32 outputs, VCA sub-grouping 




Burbank 

The Burbank Studios, Burbank 
Motion Picture Scoring & Compumix™ 
Recording & Mixdown Console 
42 inputs, 28 outputs 

Nominated for Technical Achievement Award 
by Academy of Motion Picture Arts & 
Sciences — 1973 




Goldwyn 

Samuel Goldwyn Studios, Hollywood 

Motion Picture Rerecording Console 

33 inputs, 3-section (Music, Dialog, Effects) 

Mono, 3 & 6 Track outputs 

Nominated for Technical Achievement Award 

by Academy of Motion Picture Arts & 

Sciences — 1973 



Sound Labs 



Sound Labs, Hollywood 

Compumix^*^ Recording & Mixdown Console 
32 inputs, 24 Outputs, VCA sub-grouping 




& Quad/Eight Electronics 
Professional Recording Systems 
for The Professionals. 

11929 Vose Street, North Hollywood, California 91605 



a. 



to 
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Because people 
and their professions 
are many and varied.^ 
so areTelex headphones. 



Telex makes many headphones for many 
kinds of people. From sportscasters and 
pilots to ham radio operators and those 
who simply enjoy listening. 

Telex headphones range from feather- 
weight units ideally suited for dictation, 
transcription, private radio and TV lis- 
tening, to professional communications 
models featuring boom mics, and audio- 
metric-type transducers impervious to 
temperature and humidity changes. 

We make two series of professional 
models to meet your needs. . . Series 
1325 for stereo monitoring and Series 
1320 for communications, with optional 
noise-cancelling boom microphones. 

General purpose headphones include 
the Telex Announcers Earset*— incon- 
spicuous for 'on camera' work and prac- 



tically the standard of the industry — and 
theTeleset," Twinset*and Earset* head- 
phones for lightweight, comfortable and 
inexpensive private monitoring. 

In all, there's a Telex headphone to 
match both your co.nmunications re- 
quirement, and your budget. For proof, 
write Telex Communications, Inc., 
9600 Aldrich Avenue South, 
Minneapolis, Minnesota 55420. 

PHODUCTS OP SOUND BESEABCK 

TELEX 

COMMUNICATIONS INC 

CANADA: Telak Electronics. Ltd. 
Scarborough, Ontario 
INTERNATIONAL: Telti EipoM Depi.. 9600 Aldnch Avenue Souih. 
Minneapolis. Mnn. 55420 U S.A 

7312 



would need to be 400 watts, exclusive 
of cathode heater power. As practical 
tubes were seldom better than 20 per 
cent efficient in this mode, an ampli- 
fier capable of delivering 100 watts 
audio (which would have been an ex- 
treme rarity) would have consumed 
a kilowatt, when you included heater 
power, power for the driver stages, 
and so forth. 

The notion of Class B, introduced 
by designating the existing mode as 
Class A, improved possible efficiency 
quite a step. The idea was to bias 
each output tube so it conducted cur- 
rent during only one half of the audio 
waveform. One output tube handled 
one half of the audio waveform, and 
the other one handled the other half. 

Nowadays, when solid state devices 
do that all the time, this idea does 
not sound like any great breakthrough. 
But in those days it was achieved 
with a considerable struggle. It was 
virtually impossible to design a power 
amplifier that did not use a rather 
husky output transformer to couple 
the audio output to the loudspeaker(s) 
it served. 

You may still find some of the old 
tube amplifiers around. One of the 
best was the Mcintosh. In it, the 
power transformer and the output 
transformer were about the same size, 
and accounted for more than 9/ 10th 
of the total weight of the amplifier. 
And that was a very marked improve- 
ment over most of that amplifier's 
predecessors. 

Relative to use of the word linear, 
these high-efficiency amplifiers used 
the Class B way of getting more 
power from smaller tubes and, be- 
cause each output tube did not amp- 
lify "linearly" as Class A had, we had 
another ambiguity creeping in. 

The most efficient output tubes, 
just as tubes, were pentodes or beam 
tetrodes. By strapping various of the 
grids, except one, to either plate or 
cathode, such a tube could also func- 
tion, must less efficiently, but much 
more linearly, in the sense of produc- 
ing less distortion, as a triode. A given 
pair of output tubes might produce 
50 watts as pentodes operated in Class 
B, or less than 10 watts as triodes op- 
erated in Class A. 

Some rather smart engineers, whom 
some of us remember with a degree 
of affection and admiration, realized 
that those two modes of operation 
represented a sort of pair of extremes 
and that some compromise should be 
possible. So, with some skillful design 
work, they produced a special kind 
of output transformer, and a circuit 
to go with it, that operated pentodes 
or beam tetrodes in a sort of part way 
mode, between that of pentodes and 
that of triodes. 
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I 

Meet The FEuniy 



Swiss Performance 

Electro Sound's new ES-505 
series recorder/reproducers 
have a heritage of classic 
design and precision 
performance. They've been 
engineered specifically for 
broadcasters, recording 
studios, and other 
professional users. 

European or American — 
no other machine has more 
significant "Operator 
Engineered" features. 
Disappearing headgate, built- 
in audio oscillator, optical 
motion sensing, continuous 
bias monitor, differential disc 
bral<es, optional edit third 
reel, fully lighted controls 
and much more . 

The ES-505 is available in 
Vi!' or Vi" versions, with one, 
two or four channels of 
electronics in console, 
portable or unmounted 
configurations. 

Performance specs — we 
match or beat the best! 
And at American prices. 




The ES-505 




The ES-6000 



We Repeat 

Electro Sound builds 
professional, high speed audio 
tape duplicating systems. 
The ES-6000 is our 240 ips 
version. Long lasting, 
versatile hardware. 

We're noted for sophisticated 
state-of-the-art designs that 
produce a finished tape of 
unquestioned high quality. 
That's what pays off in 
operating profits for our 
customers. 

And Electro Sound is the 
only single source for 
duplicators, loading racl<s, QC 
reproducers, mastering 
devices, cartridge and 
cassette winders and splicers. 

Whether you duplicate 
retail music, broadcast 
syndications, or "spoken 
word" cassettes, we have a 
system for you. After all, the 
giants who pioneered the 
pre-recorded tape industry, 
as well as those just joining it, 
are using Electro Sound 
systems in 30 countries. 



ELECTRO SOUND 



ELECTRO SOUND, INC. 

725 Kifer Road, Sunnyvale, CA 94086 

(408) 245-6600 Telex: 34-6324 LECTROSND SUVL 



a. 



International Dislribullon By: ^ 

AUDIOMATIC CORPORATION ^ 

1 290 Avenue of the Amfiricas, New York, NY 1 001 9 
(212) 582-4870. Cable; AUDIOMATIC. Telex: 12-6419 

European Office and Showroom 

4, rue Ficatier, 92400 Courbevoie, France (Paris). 
333.30.90. Cable: AUDIOMATIC. Telex: 62282 to 
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WHEN 
IT'S 

NIISY 

Are You 
Getting Your 
Message 
Through 7 





David Clark Company's Com- 
munications Systems overcome 
noise, distance and isolation. 
Solve your on-the-job communi- 
cations problems, whatever they 
may be. If voxe communications 
and job noise are on a collision 
course David Clark Company has 
an answer. We'll get your mes- 
sage through — everytime — with 
one of our eflicient Communica- 
tions Systems: (1) Sound Power; 
(2) Dynamic (low impedance); 
and (3) Carbon (high impedance). 
Used by U.S.A.F.. U.S. Navy and 
NASA. 

Send for a FREE Communications 
Systems Buyer's Guide. 

trom 'Uhe quiet people*' at 

[o)s}]^M Clark COMPANY 

INCORPORATED 
360 Franklin St.. Worcester, Mass.. 01604 
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The resulting circuit was called 
ultra-linear, because it achieved quite 
nearly the amount of power that pen- 
tode connection would achieve, with 
linearity, or freedom from distortion, 
not inferior to the Class A triode out- 
put. My point here is that this usage 
reinforced the application of the word 
linear to the over-all transfer charac- 
teristic, particularly how little the am- 
plification distorted the shape of the 
wave. Before linearity came to de- 
scribe this, other terms were used; 
usually frequency response was then 
said to be flat. 

When transistors were invented, in- 
troducing a whole new world of solid 
state, it was a long while before they 
gained much acceptance for audio use, 
for a variety of reasons. They found 
their more immediate applications in 
new fields, not inhibited so much by 
what had gone before, mostly related 
to computer technology. 

In computer parlance, such devices 
can be built into one of two kinds of 
computer (not to mention hybrids): 
digital or analog. In digital use, they 
worked essentially like the much more 
cumbersome mechanical calculators 
that went before them, by discrete 
number intervals. Analog used con- 
tinuously variable quantities, requir- 
ing circuitry that could function with 
such variables. 

Adoption of the binary number sys- 
tem for digital use meant that indi- 
vidual elements, transistors or what- 
ever, within the system, either con- 
ducted fully or did not conduct at all. 
They were used strictly as two-state 
devices. All kinds of logic circuits 
were built up around this digital 
process. 

In contrast, a computer where in- 
termediate values produce some kind 
of intermediate output results rather 
than a set of either/or alternatives 
(no matter how many bits the latter 
might employ) needed its compo- 
nents, transistors, etc., to be operated 
in what was called a linear mode. 
While this was related in the sense 
of a transfer, to the last audio usage 
of the word we introduced, it was not 
quite the same thing. 

In the early days of transistors, 
linear, in the computer sense, would 
not have been anywhere nearly as 
good as an audio man expected, 
which was one reason why transistors 
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took so long finding their way into 
audio. But nowadays the boot is on 
the other foot. Linear, for computer 
application, refers to compound de- 
vices, often using a number of trans- 
istors on an integrated circuit chip, 
having a degree of linearity that 
would put the best performance ever 
achieved by a tube amplifier hope- 
lessly to shame. 

Viewpoints and definitions change. 
About twenty years ago, soon after 
I came to this country, I was invited 
to serve on an IRE (now IEEE) com- 
mittee, one function of which was to 
review definitions. The chairman 
would read a definition, or have us 
do so to ourselves, and then ask if any 
of us saw any need of a change of 
wording to update it. 

After a little while, I began to feel 
"antsy." So at one particular well- 
known definition (although I forget 
what it was) I summoned up my 
courage. I told them that, probably 
like them, I had learned this defini- 
tion in engineering school, but did not 
understand what it meant, then or 
now, although I felt I used the word 
correctly from familiarity with its use. 
I suggested that if someone could ex- 
plain what the definition meant to me, 
I would volunteer an opinion as to 
whether it needed changing. 

That comment started a table round 
of confessions. It appears that nobody 
really understood the term, although 
each could parrot it, given the occa- 
sion. And until I spoke up, each felt 
that maybe he was the only one dumb 
enough to have difficulty with it, so 
kept quiet. 

I had forgotten that incident com- 
pletely until recently when, after tap- 
ing a program in which I participated 
with a panel discussing facets of edu- 
cation, the director said he had heard 
a marvelous definition of an intellec- 
tual — "a person who has been edu- 
cated beyond his level of compre- 
hension." 

That definition brought the experi- 
ence to mind, as illustrative of it. I 
have since related the same definition 
to others I have met, in different pro- 
fessions and, without exception, it 
seems that our professions are loaded 
with people who fit that definition. 

Recognizing that this is so is a big 
step toward changing it. It is high 
time that we abandoned this pseudo- 
intellectual snobbery, and started a 
move towards establishing something 
often talked about, "intellectual hon- 
esty," by the process of practising it. 
Admitting that some of our com- 
monly used terms are pretty fuzzy in 
meaning to a lot of people and then 
endeavoring to clarify meanings is one 
way of improving communication 
among those who work in audio. ■ 
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Series 70 
Recorder/Reproducers 

When youVe got more talent 

than mon^ 

TASCAM Series 70 recorder/reproducers 
were designed for people who've outgrown 
high-end consumer audio products but can't 
afford full professional studio gear. 

Whether you need single, two or four chan- 
nels, you define the Series 70. ..it doesn't 
define you. Your choices are expanded in- 
stead of restricted without paying a per- 
formance penalty. 

The versatile Series 70 electronics come in 
two versions, one for direct recording and 
one for use with a mixing console like our 
Model 10. Either way you'll find uncommon 
quality and reliability. 

Series 70 recorder/reproducers. When 
you've got more talent than money. 

mSGAM CORPORATION 

5440 McConnell Avenue 
Los Angeles, Calif. 90066 
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Martin Dickstein 

SOUND WITH IMAGES 



Light and Lenses 



• Except for some special setups, 
every projector, camera, telescope, 
microscope, and every pair of field 
glasses, eye glasses, and eyes makes 
use of a lens somewhere in its con- 
struction. In some cases, the lens 
spreads the light, while in others the 
light rays are concentrated. In each 
instance, though, light is bent, the 
amount and direction depending on 
the shape, and construction of the 
lens and the incident angle of the 
light. Photographers and audio-visual 
specialists are pretty well aware of 



which lenses do what and when, what 
the various terms describing lenses 
mean, and when a particular lens will 
be best for a specific purpose. Whether 
you are in, or close to, the audio- 
visual field, it might be well to review 
some refresher information and may- 
be have some new facts come to 
light (no pun intended). 

Before getting into lenses, and how 
they work, it is necessary to recall a 
few things about light. Light is defined 
as the radiant energy capable of af- 
fecting the eye to produce vision. Al- 



though the total spectrum of radiated 
energy is rather wide, the range that 
light covers is quite small. The full 
range of radiant energy actually ex- 
tends from a wavelength of 10 " (a 
fraction consisting of a 1 over a 1 
followed by 14 zeros) to 10" (10 mil- 
lion) cm. The color spectrum visible 
to the eye is in the very narrow band, 
extending from 0.4 to about 0.7 
microns (indicated with the Greek 
letter mu [/*] and equal to 1/10,000 
of a cm.) Another term used fre- 
quently to measure wavelengths in the 
range of light is the angstrom which 
is equal to 10 * cm. per angstrom unit 
and indicated by A. Light is in the 
4,000 to 7,600 A range. It might be 
of interest to note that within this 
band there is maximum visibility at 
0.56 microns, or just about at the yel- 
low line of the rainbow. Similar to the 
Fletcher-Munson curves for the ear, 
there is also a standard luminosity 
curve which shows that the eye re- 
sponds to colors from the violet/ 
ultra violet line (0,4 microns) to the 
deep red (0.7 microns) in a curve 
resembling a single humped hill and 
looking like an average distribution 
curve in statistics. 

Although light can be seen, just 
what it is can still raise a bit of dis- 
cussion. Sure, it travels at the pres- 
ently accepted maximum speed of the 
universe of 186,000 miles per second, 
but it has been found that light re- 
quires two different ideas to explain 
how it acts. One theory was that light 
consisted of particles (photons) and 
the other that it moved in waves. 
Both are used to explain different 
phenomena, but it has just been 
proven that light is also electromag- 
netic in nature and will bend as it 
passes a gravitational field. Normally, 
light travels in a straight line, it can 
be reflected, diffracted (with a narrow 
grid grating) and it can be refracted, 
or bent. It is the last characteristic 
that is of interest when considering 
lenses. 

Since the calculated speed of light 
is normally assumed to mean travel- 
ling through a vacuum, any other 
medium would slow light down. Ma- 
terials are classified by an index num- 
ber which indicates the relationship 
of light speed in vacuum to the other 
material. For example, glass, depend- 
ing on its composition, has an index 
somewhere between 1.5 and about 
2.0. This would mean that light trav- 
els at about 1.5 to 2.0 times as fast 
in free space as through glass. When 
a ray of light hits a flat piece of glass 
at some incident angle, then, the 
light will bend toward the norm or 
axis perpendicular to the glass, and 
then speed up again as the ray goes 
out the other side. Water has an in- 
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The 
for all 




asons. 



There are C-451 car- 
dioid, rising-response 
cardioid, shock mount 
wind screen cardioid, 
omni-directional. 




If you ever wanted one microphone that 
could record anything and still meet tough 
professional standards, you want the AKG 
C-451. It's the only modular condenser 
microphone system in the audio world. You 
buy exactly the specialized components 
you need, without investing in microphone 
parts that aren't really necessary. 

The C-451 offers you a range of six inter- 
changeable capsules that twist-mount 
directly on the basic preamplifier module. 
This lets you meet the demands of just 
about any recording situation using only 
components from your C-451 System. In 
the hectic moments between sessions you 
can customize your set-up to give the 
in-coming Mozart string quartet the same 
quality attention you gave the outgoing 
rock superstar. 



shotgun and short shotgun condenser com- 
ponents. All work with phantom powering, 
AC, or battery power supply. And there are 
currently 27 back-up components for 
unlimited versatility 
and convenience. 



Add extra preamplifiers 
and you further extend 
your system's capability to 
cover any session, concert, 
recording or broadcast you 
engineer. You get the most 
value for your equipment dol- 
lars, plus the quality and de- 
pendability of an AKG con- 
denser microphone. 

The AKG C-451 System is avail- 
able from your professional 
equipment deal€r. Or write for 
your nearest dealer and details 
about the C-451 System. 



The AKG C-451 System 
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CONVERGING 



DIVERGING 



Figure 1. Different 
types of lenses. 
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dex of 1.33, which would indicate 
why a straight object like a pencil 
looks bent when stuck in a glass of 
water. (Chart 1) 

It was the same principle of refrac- 
tion which allowed Newton (famed 
for supposedly having an apple hit 
him on the head while he was sitting 
under the tree) to break up white 
light with a prism into the familiar 
rainbow. It is also this same phenom- 
enon which allows the eye to see. The 
eye is a very complex lens, through 
which light passes. As you read this, 
six tiny muscles move each eye across 
the page. Others control the size of 
the opening through which light passes 
to compensate for the brightness of 
the light. The image is focused (by 
other muscles) inside the eye and is 
then carried by 130,000,000 nerve 
connections to the brain. The image 
inside is actually upside down, char- 
acteristic of a lens, but the brain has 
learned in early infancy that the ob- 
ject is not really upside down, so it 
compensates automatically. The brain 
also realizes that although the image 
is focused inside the head, the object 
is actually outside and again com- 
pensates, automatically. If the mus- 
cles become inefficient and the eye 
can't focus sharply, other lenses (spec- 
tacles) can be added to the seeing 
system to reestablish proper image 
focusing. 

AH projectors make use of several 
lenses in combination to allow sharp 
focusing of the image on a screen. 
Lenses generally come in six shapes 
as shown in Figure 1. With convex 
meaning "belly out" and concave in- 
dicating "belly in," the six different 
lenses can be identified easily. (Fig- 
ure 2) Rays of light entering any- 
where but directly on the center axis 
will be bent out of line at an angle 
depending on the curvature of the 
lens. The same will be true when the 
ray exits from the lens, but the di- 
rection of bending will now depend 
on the shape of the other side. 

In addition to their shape, lenses 
can also be defined according to what 
they do to rays of light. If the rays 
come together as they leave the lens, 
the lens is the converging type and the 
focal length is positive, while the 
diverging lens has a negative focal 
length. The former is typical of the 
convex type and is used most fre- 
quently. 



Chart 1. Some typicaf materials and 
their relative indices of refraction. 

Air 1.0003 

Carbon Dioxide . . . . 1.0004 

Water 1.3330 

Diamond 2.417 

Glass (crown) 1.48 to 1.61 

(flint) 1.53 to 1.96 

Ice 1.31 



The quality of lenses is judged by 
their ability to pass light evenly 
throughout their surfaces, their sharp- 
ness, the evenness of their focusing 
capability, and their ability to pass 
color without distortion. A character- 
istic of poorly made lenses is that the 
image will vignette, or fall off at the 
edges, because all the light is not 
coming through evenly, but is being 
cut off by poor construction of the 
lens at the ends. 

Some words that are well known 
by most people in their applications 
are probably vague in definition. Here 
are some for quick reference. These 
are not all the terms used in optics, 
not by a long shot, but a brief review 
of these common terms might be clar- 
ifying. 

A perture — ■ 

A number designating the ability 
of the lens to pass light. 

Back focus — 

Distance from the rear of a lens to 
the focal plane. 

Depth of Field — 

Distance between the nearest and 
farthest points within which all ob- 
jects will be in focus. 

C-mount — (16mm & T.V.) — 

The lens mount with 1-inch outside 
diameter, 32 threads to the inch, 
with a 17.5 cm. distance between 
the flange of the lens to the focal 
plane. 

f /number — ■ 

Light-passing capability given in a 
number determined by dividing the 
focal length by the diameter of the 
axial beam. The lower the number, 
the greater amount of light is 
passed. 

Zoom — 

A combination of lenses, adjustable 
to change the focal length of the 
total unit. 
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NEW PRODUCTS AND SERVICES 



FOUR-CHANNEL 15 IPS 
TAPE DECK 




AUDIO FREQUENCY ANALYZER 



• Model RT-1020H is a professional 
three-motor, three-head stereo tape 
deck featuring IS ips professional stu- 
dio speed, lO'/i inch reel capacity and 
four-channel reproduction capability. 
The three tape heads permit source/ 
tape monitoring during recording and 
the four-track playback head, coupled 
to four independent playback pream- 
plifiers, permits reproduction of four- 
channel discrete tapes. The unit has 
independent line input and mic input 
recording amplifiers, designed to han- 
dle 6t)0-ohm microphones having more 
than 30 dB dynamic range. Each play- 
back amplifier is a three-stage direct 
coupled design with a dynamic range 
of more than 20 dB above 0 vu. Also 
featured is an independent equalizer 
amplifier with an f.e.t. equipped elec- 
tronic switch for the playback side 
and a diode equipped electronic 
switch for recording to adjust equali- 
zation depending upon tape speed. A 
three-position bias selector, equipped 
with a timing relay to suppress head 
magnetization, insures precise 125 
kHz bias regardless of tapes used. RT- 
1 020H has an i.e. equipped headphone 
amplifier and a constant voltage reg- 
ulating circuit for powering all ampli- 
fier stages. Other equipment includes 
independent microphone and line level 
controls for mixing, independent L 
and R record mode switches, extended 
linearity level meters, light-emitting 
diode record indicators, and a four- 
digit tape counter. 
Mfr: U.S. Pioneer Electronics Corp. 
Price: $649.95. 

Circle 40 on Reader Service Card 



• Tunable band pass, band stop, low 
pass, and high pass filters can be push- 
button selected in the Type 2121 fre- 
quency analyzer. The unit features 
active filters wtih four bandwidths, 
selectable between one percent and Vs 
octave, which can be timed through 
the frequency range from 20 Hz to 
20 kHz. When connected to a con- 
denser microphone, the analyzer can 
be used as a sound level meter and, 
connected to a vibration transducer, 
vibration analysis can be performed. 
The voltage measuring range is from 
10 uV to 300V rms. Other features 
include an A-weighting network; au- 
tomatic frequency sweep when con- 
trolled by a level recorder type 2305 
or 2307; interchangeable meter scales. 
Mfr: B & K Instruments, Inc. 
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AUDIO LEVEL OPTIMIZER 
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• A unique gating circuit in Model 
220 inhibits compression release in the 
absence of an input signal and is 
claimed to eliminate background noise 
present with conventional limiters. This 
automatic gain device, which features 
selectable peak limiting and average 
compression functions, is designed for 
am, fm, and t.v. broadcasting. A fre- 
quency selective function is optional. 
For dealing with extended program 
interruptions, the user may have 
Model 220 hold gain indefinitely at 
the previously compressed value, hold 
gain for ten seconds and release, or 
hold gain for ten seconds and fade. 
Resumption of the program restores 
normal operation. 
Mfr: InovOnics, Inc. 
Price: $680. 
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RUGGED! 

The BOSE name and a full 

FIVE YEAR WARRANTY 
are your assurances of relia- 
bility and performance with 
the BOSE 1800™ Professional 
Power Amplifier. 

■ 800 Watts rms "LED Displays 

■ Over 1,300 Square Inches of 
Heat Sinks "Sturdy Packaging 

■ Rack Mountable 



Please send complete infofma 
tion on the BOSE 1800 to: 



Name 

Address_ 
City 



-State. 



-Zip- 



Mail to: BOSE, 
The Mountain, Framingham, Mass. 01701 
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PROFESSIONAL AUDIO 
RECORDER /REPRODUCER 



• Motion sensing on the AG-440C 
transport eliminates the problem of 
switching from fast forward-rewind to 
play. Edit control on the unit releases 
transport brakes, eliminating handling 
of the tension arm. Newly added sap- 
phire guides and an improved flutter 
idler reduce skew, improving tracking. 
Automatic switching is incorporated 
in the Sel-Sync mode; the output 
switches automatically from monitor- 
ing Sel-Sync to monitoring input when 
a channel being reproduced in Sel- 
Sync is put into record. Switch-con- 
trolled two line output impedances, 
600 ohms or 150 ohms, are incor- 
porated along with a plug-in etched 
board; meter sensitivity for -1-4 dBm 
or -t-8 dBm output line is selectable 
by a switch. Space for a fourth head 
is provided for a four-track stereo 
head, single track head, or any other 
special purpose record or reproduce 
head. Head assemblies are easily re- 
placed with full access for editing, 
cleaning or demagnetizing. AG-440C 
is available in full-track, two-track, 
and quarter-track configurations for 
'^-inch tape and a four-track configu- 
ration for Vi-inch tape. Portable or 
console models or unmounted ma- 




chines for rack installations are avail- 
able. AG-440-8 is an eight-track cap- 
stan-servoed version that handles lOVi - 
inch reels of one-inch tape. AH parts 
are easily accessible for maintenance. 
Mfr: Ampex Corporation 
Price: $2,585-$9,950 
Circle 43 on Reader Service Card 




WE HAVE 
ALL THE RIGHT 
CONNECTIONS. 



A "simple" microphone extension 
cable isn't so simple. Not if it's 
going to match today's phase ac- 
curacy and continuity requirements! 

At Gotham, we start with double 
RF shielded, 3-conductor cables 
made to Neumann's tight specifica- 
tions. And we attach Switchcraft 
"Q-G" (XLR compatible) connectors 
with a special technique, so the 
connector shell is grounded. 

Our price? Practically what you'd 
pay for cable and plugs alone. 
Twenty-five feet, $8.65. Fifty feet, 
$13.20. One hundred feet, $22.30. 
In small quantities. 

Order through your Neumann 
Microphone Dealer. Or from Gotham 
directly. 



AUOlO CORPORATION 



Ml Washington Street. New York, NY 10014 
(Tel 212.741-7411) 
1710 N. La Brea Ave., Hollywood, CA 90046 
(Tel: 213*74-1444) 
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Buy the best at any cost- 
even if it costs you less! 

Broadcast and audio engineers around the nation have chosen 
Ramko products on performance specs alone. Then were pleas- 
antly surprised at our low, low prices. 



DIGITAL DELAY SYSTEMS 




• Dclta-T 102, with a dynamic range 
of 90 dB, is claimed to minimize the 
constant critical adjustments neces- 
sary to avoid undesirable low and 
high level efTects which commonly 
plague digital delay devices offering 
a 55 to 75 dB dynamic range. The 
unit is capable of providing high qual- 
ity audio signal delays of up to 320 
ms per delay unit. It contains one to 
five delay outputs, each independ- 
ently adjustable on the front panel; a 
5-position led headroom indicator ver- 
ifies correct operating settings; it is of 
fully modular construction. Additional 
slave units may be cascaded for long 
delay requirements with no degrada- 
tion of audio output. According to the 
manufacturer, the proprietary process- 
ing techniques utilized in the series 
will create a system having a 15 bit 
dynamic range at a cost level of pres- 
ent 10 and 12 bit systems. The sys- 
tem consists of a main frame unit into 
which up to eight delay (memory) 
modules and up to five output mod- 
ules may be inserted. A fail-safe by- 
pass option provides a direct path 
from the input connector to each 
output when power is turned off or 
removed from the main frame, mak- 
ing unnecessary the need for an ex- 
ternal bypass panel for handling 
emergency situations. A remote con- 
sole option is also available. Com- 
pletely linear performance from the 
system noise level up to the limit 
level is claimed, insuring maximum 
fidelity with wide dynamic range 
sources. Delta-T has been found use- 
ful in large auditoriums, permitting 
multiple speaker locations to be acous- 
tically synchronized. In recording 
studios, it allows the simulation of 
theater acoustics by introducing de- 
lays of various lengths which are fed 
back to the mixing console, both di- 
rectly and through reverberation de- 
vices. 

Mfr: Lexicon 
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ORDER TODAY FOR 10-DAY TRtAL PERIOD. 
Compare Ramko performance yourself. 




Ramko Research Professional 

351 6-B LaGrande Blvd.. P.O. Box 6031 
Sacramento, California 95860 (91 6) 392-21 00 



Professional Audio Products 
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Hobody ever made a 
monitor that could match 

this sound. 




The 4350. Three years ago JBL's technical staff 
was asked to produce the best studio monitor 
that technology and artistry could create. That 
was their total assignment. Considerations of cost 
and monitor size and studio application were 
secondary. The search was for a sound. The name 
was 4350. Its birthday was April 13, 1973. And, 
from the day it was born, it was the best sounding 
studio monitor money could buy: 

A virtually flat frequency response from 30 to 
20,000 Hz. Minimum phase shift throughout the 
entire band pass. Extraordinary response to onset 
and transient signals. Carefully controlled, semi- 
diffuse dispersion pattern throughout the 
frequency range. Uniform sound characteristics 
from ppp to Adynamic marl<ings. Extremely low 
transducer distortion within the recommended 
dynamic range values of more than 90dB, High 
sensitivity for maximum conversion efficiency. 

But, wait. A spec is not a sound, Come hear the 
4350 and see how far sound can go, 



Type of System 


4-way 


Components 


(2) 15" low frequency 




loudspieakers 




(1) 12" midrange 




ioudspeal<er 




(1) High) frequency compression 




driver withi hiom lens 




(1) Ultra hiighi frequency 




compressbn driver 


Frequency Response 


30 to 20.000 Hz ± 3dB 


Sensitivity (SPLat30' 


46,5 dB 


ImW) 




Power Output (SPL at lO 


llOdB 


ft- in a room voiume 




of 2000 cu. ft. witti 




1/2 rated power input 




-150 watts) 




Crossover Frequency 


250, 1100 and 9000 Hz 


Size 


35"x48"x20" 


Net Weigtit 


243 lbs (llO kg) 


Configuratbn 


Bi-omplificotion only 


Price 


Utility finisti strawn S1314 




Walnut finish) S1464 



Circle 22 on Reader Service Card 



James B. Lansing Sound / Professional Division / 3249 Casitas Avenue, Los Angeles 90039 
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The 4340/41 


The 4332/33 


The 4330/31 


Type of System 


4-way 


3-way 


2-way 


Components 


(1) 15" low frequency loudspeaker 


(1) 15" low frequency loudspeaker 


(1) 15" low frequency loudspeaker 




(1) lO" midrange 


(1) High frequency compression 


(1) High frequency compression 




loudspeaker 


driver with horn lens 


driver with tTorn lens 




(1) Higfi frequency compression 


(1) Ultra high frequency 






driver with horn lens 


compression driver 






(1) ultra high frequency 








compression driver 






Frequency Response 


35 to 20,000 Hz ± 3dB 


35 to 20,000 Hz * 3dB 


35 to 15.000 Hz ± 3dB 


Sensitivity (SPL at 30' 


44dB 


44dB 


44dB 


ImW) 








Power Output (SPL at lO 


lOldB 


lOldB 


100.5dB 


ft in a room volume of 








2000cuftwittil/2 








rated power input — 








37,5 watts) 








Crossover Frequency 


250, 1250 & 9500 Hz 


800 and 8500 Hz 


800 Hz 


Size 


38"x24"x20" 


30"x24"x20" 


30"x24"x20" 


Net Weight 


179 lbs (81 kg) 


121 lbs (55 kg) 


96 lbs (44 kg) 


Configuration 


for bi-amplification or with high 


for bi-amplification or with high 


for bi-amplification or with high 




level network 


level network 


level network 


Price 


to be announced 


to be announced 


to be announced 


Availability 


June 1974 


June 1974 


June 1974 



Four monitors. Virtually one sound. A matched set: 
you could record on one, play back on another, 
mix on a third and master on a fourth. 

Four monitors. Their only differences are acoustic 
output, cost and size. 

Hearing is believing. Come hear what you can do. 



UBL 
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DON DAVIS 



Impedance Matching for 
the Sound Engineer, 
part II 

This is the concluding segment of this work begun in the last 
issue. It concludes with further information of basic value 
to every audio man that is involved with interfacing of 
different components. 



HEN INVOLVED in the everyday matching of 
a loudspeaker to an amplifier, knowledge of 
where the lowest point is in the impedance 
curve becomes important. One major manu- 
facturer of musical instrument loudspeakers deliberately 
quoted a higher value of zeta by two-to-one to sound, as 
if their loudspeaker was more sensitive than one of their 
competitors, who had an honest Z specification. 

Ask yourself, is the higher output of one loudspeaker 
you hear really greater resulting from sensitivity, or is the 
impedance rating phony? 

Unfortunately, just the connection of a loudspeaker 
with a specified zeta to a power amplifier with the same 
impedance tap available is not as straightforward as it 
might appear. What if you want a four woofer system? 
For example, suppose the four woofers are 8 ohms each 
(a common case nowadays due to transistor amplifiers). 
Two of them are in parallel = 4 ohms and four of them 
in parallel = 2 ohms. But, your amplifier has only 4, 8 
and 16 ohm taps. By connecting to the 8 and 16 ohm 
taps (no connection to the common or "0" tap) you get 
approximately 1 .4 ohms, which is safely below the 2 ohms 
required, yet still close enough to deliver adequate power 
^ to the loudspeakers. Connecting across the 4 ohm and 

g; 8 ohm taps gives less than 1 ohm. Now connect sixteen 

16 ohm loudspeakers or eight 8 ohm loudspeakers in 
^ parallel without the need of 70 volt transformers. 

2 Another approach for twenty-plus dollars is to buy a 

ifi high quality autoformer and "step up" the 2 ohms back 

' to 8 ohms. Figure 14 details all the available impedances 

at the output of a conventional amplifier output trans- 
former and all available impedance ratios a typical high 
S quality autoformer allows. 
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POWER 
AMPLIFIER 
OUTPUT 



-o 16 
-o B 
-O 4 
-o 0 



Zh ' HIGHER Z TAP 
Zl = LOWER Z TAP 
Zx = Z ACROSS TAPS 

Zx = [^^^ - ^^^y 



NOTE - OCR 



.05Z> 



AVAILABLE IMPEDANCES FROM TYPICAL AMP. 



CONNECT TO 
0& 4 
0& 8 
0&16 
4& 8 
8& 16 
4& 16 



IMP. 
40 

an 

I6n 
0.6860 
1.373n 
40 



f- 



TOTAL AMPLIFIER POWER 



POWER TO SPKR - 



POWER TO SPKR + 

POWER TO SPKR 



1 10 EXp( 



INSERTION LOSS 
10 



X AMP Z 



(A) 



EXAMPLE 

AMPLIFIER'S POWER OUTPUT = 200 WATTS 
AMPLIFIER'S OUTPUT IMPEDANCE AT 70 V = 250 
EACH LOUDSPEAKER CONNECTED TO 25 WATT Zo TAP 

IF INSERTION LOSS WERE = 0 dB THEN: 



Z = IMPEDANCE 
TR = TURNS RATIO 




200 

Z, = — — X 25 = 200" 
25 



Z, 200« 

= # OF UNITS = = 8 UNITS 

AMP Z 25(1 



IF INSERTION LOSS WERE = 2 dB THEN: 



TERM. 
TERM. 
TERM. 
TERM. 
TERM. 
TERM. 



TO 
TO 
TO 
TO 
TO 
TO 



TERM. 
TERM. 
TERM. 
TERM. 
TERM. 
TERM. 



(B) 



T.R 
0.3 
0.5 
1.0 
0.2 
0.7 
0.5 



IMP. 

0.09 

0.25 

14 

0.04 

0.5 

0.2S 



z, = 



200 



25 + 25 



25 



10 EXP ±. 



10 



X 25 = 146.09O 



Z, 146.09" 

= # OF UNITS = = 5.84 = 5 UNITS 



AMP Z 



2511 



Figure 14. Calculating and matching output impedances at 
(A) and autoformers for impedance matching at (B). 



Figure 15. Accounting for the insertion loss of a 70-volt 
transformer. 



(COURTESY CECIL CABLE, CECIL CABLE & ASSOC.) 



IMPEDANCE MATCHING 70 VOLT LINES?— 
THAT'S RIGHT. 

Wc are taught in our innocence that if we use the magic 
70-voIt system all that needs to be done is to ascertain 
the total power available from the amplifier and be sure 
not to exceed it when we add on each transformer and 
assign so many watts to the voice coil attached to its 
secondary. Just pick power on the primary and voice 
coil impedance on the secondary and keep adding them 
up until all their powers equal the total power available. 
A panacea? Unfortunately, no. 70-volt distribution systems 
have garnered a reputation for poor quality out of all 
proportion to the simple reasons why this occurs. First 
of all, this simplified method forgets to account for pos- 
sible insertion losses of the transformers themselves. 

Figure 15 details an example where a 2 dB insertion 
loss drops the available units that can be connected from 
8 to 5. (Obviously, you can't hook on 0.8 of a unit.) 
Usually line losses are ignored as well. Therefore, it is 
almost positive that connecting an impedance bridge to 
a 70-volt system will result in reading an impedance lower 
than the rating of the amplifier. This is why the low 
impedance, no transformer, method mentioned above is 
attractive where you buy heavier copper instead of 
transformers. 



REACTIVE TRANSFORMERS 

As if things weren't bad enough, the majority of 70 volt 
transformers offered are of poor quality and highly reac- 
tive at lower and higher frequencies. An eye opening test 
is to take any two identical transformers you commonly 
use and wire them "back to back" from voice coil to 
voice coil. Connect one of the 70-volt windings to the 
70-volt output of a 100-watt power amplifier. Connect 
the other 70-volt winding to a standard 110 V a.c. 60-watt 
light bulb. Put a small 10-watt bulb in series with the line 
coming from the power amplifier. Connect an audio oscil- 
lator to the input of the power amplifier. Setting the 
oscillator to 1,000 Hz, adjust the amplifier gain until the 
light bulb lights up to just below normal brightness (70 
volts). The small bulb will either not light or be very dim. 



Figure 1 6. The construction of a transformer truth box. 



POWEf? 
AMP 



AUDIO 




OSC 





60 WATT 
NOV BULB 




100 WATT 
70 VOLT 



70 VOLT 
TRANS 



70 VOLT 
TRANS 
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63 125 250 500 IK 
FREQUENCY IN HERTZ 

Figure 17. What can happen with certain transformers. 
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FREQUENCY IN HERTZ 



2K 



Figure 18. A 70-volt distribution illustrating typical 
impedances encountered. 




15" COAXIAL 

SPEAKER 

25 WATT RATING 



15 COAXIAL 

SPEAKER 

25 WATT RATING 



8" COAXIAL 
SPEAKER 

12.5 WATT RATING 



8 COAXIAL 

SPEAKER 

12.5 WATT RATING 



Figure 19. Handling typical crossover network termination. 

HF HORN/DRIVER 
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AUTO 
TRANSFORMER 
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16X1 



16X1 


DIVIDING 




NETWORK 



HF HORN/DRIVER 



11/2 
11/2 



16X1 



16X1 



T- PAD 
16X1 
3dB 

8X1 16X1 



AUTO 
TRANSFORMER 



l6Xir 



LF SPEAKER 
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Now, sweep the audio oscillator down in frequency. As 
the frequency lowers, the large bulb will go out (no 
power being delivered to the load) and the small bulb 
will glow brighter and brighter until it may burn out. 
(The transformer's reactance \is.<^ caused the equivalent 
of a short circuit of the amplifier's output.) See Figure 
16 for the details of this fascinating demonstration. 

At about this point, you begin to appreciate what these 
transformers are doing to the amplifier every time the 
program material contains any bass power. That this con- 
dition is all too prevalent is shown in Figure 17, where 
the impedance by frequency of a nameless but popular 




250 500 IK 2K 
FREQUENCY IN HERTZ 

Figure 20. The resultant difficulties of using an autotormer 
wrong. 



70-volt transformer is concerned. If the author's expe- 
rience is any guide, some poor amplifier manufacturer 
is being blamed by the users of these transformers for 
making unreliable amplifiers that burn up too easily. The 
only safe recourse for the amplifier manufacturer is to 
raise the cost of his units to the level where he can afford 
to build in the capability to work into a short circuit 
without damage. Much design time and money is wasted 
in this manner because sound engineers won't, don't, or 
can't measure impedance correctly. 

Figure 18 illustrates a typical 70-volt distribution sys- 
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250 500 IK 2K 
FREQUENCY IN HERTZ 

Figure 21. The same problems as in Figure 20. 
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LF a HF DRIVERS Z | 
MATCHED TO NETWORK Z 



HF HORN/DRIVER 



125 250 500 IK 2K 
FREQUENCY IN HERTZ 



125 250 500 IK 2K 
FREQUENCY IN HERTZ 

Figure 22. The same problems as in Figures 20 and 21. 



tern and indicates how the powers chosen are actually 
impedance choices. In high quality transformers, the in- 
sertion loss is compensated for in the windings; therefore, 
the loudspeaker actually receives the power indicated. In 
most cheap units, the power indicated on the label is not 
the power received, hence the dB-SPL falls lower than 
calculated. This means that each transformer draws slight- 
ly more power from the line than is indicated and that 
the final impedance will be too low if an attempt is made 
to add up powers equal to the amplifier's power. 

MATCHING CROSSOVER NETWORKS TO DRIVERS 

Still another area of unhappy impedance experiences is 
that of failing to insure that each leg (high frequency leg 
and low frequency leg) of a crossover network is prop- 
erly terminated. (See Figure 19.) All too frequently, the 
autoformers are used as level adjusters rather than as im- 
pedance matchers, with the resultant difficulties chronicled 
in FiGURF.s 20 and 21, as compared to the desired result 
in Figure 22. 

BIAMPLIFICATION SYSTEMS 

Figure 23 represents a typical biamplification system. 
Some hard won rules are: 

1. Be sure the input to the passive 600 ohm crossover 
is correctly built out. 

2. Don't forget to put a passive level control in front 
of the line level crossover network because the amplifier 
gain controls are no longer available for that purpose — 
they are now "balance" controls. 

3. Don't forget to provide protection against low fre- 
quencies out in the high frequency driver line about one 
octave below the crossover frequency of the 6(K) ohm 
passive network used back in the link circuit. This is often 
a simple capacitor of the non-polarized, oil-filled motor 
starting variety. This saves the high frequency drivers if 
catastrophic amplifier failure occurs. 

MINIMUM LOSS MATCHING PADS 

Figures 24, 25, and 26 give, in full detail, the construc- 
tion of minimum loss matching pads for unequal imped- 
ances. Figure 24 shows conventional minimum loss pads 



TERMINATION 
600fl 



SYSTEM 
GAIN 



HF HORN/DRI 



600 n 

DIVIDING 
NETWORK 



HF INSTALL PROTECTION 

POWER CAPACITOR HERE 
AMPLIFIER 



TERMINATION 
600 i. 



an len 



LF 
POWER 
AMPLIFIER 




LF SPEAKER 



LF SPEAKER 



Figure 23. The handling of typical bi-amplification network 
terminations. 'The typical value for a 250 Hz rolloft = 50 nFd. 



for matching 5(M) ohms to 200 ohms; Figure 25 illus- 
trates the design of an improved impedance correcting 
circuit for matching impedance when internal output im- 
pedance is higher than load impedance. And, Figure 26 
gives the design for the reverse situation. If a loss greater 
than the minimum loss calculated for these pads is de- 
sired, then a conventional loss pad may be added to them. 

Ralph W. Townsley's exceptionally fine book on this 
subject is a must for any serious student of impedance 
matching and passive networks: Passive Equalizer Design 
Data, published by Tab Books. 

HYBRID TRANSFORMERS 

Telephone companies, motion-picture dubbing console 
constructors, and knowledgeable sound engineers use hy- 
brid transformers to obtain impedance matching to long 
telephone lines, studio lines, etc. Figure 27 illustrates the 
useful properties of these units. 

Hybrid transformers allow interesting signal divisions 
and combinations while maintaining impedance matching 
between differing circuits. 

A signal arriving at the lower left termination of the 
schematic in Figure 27 will be transferred to the upper 
load and none of this signal will appear in the lower right 
termination. If the signal arrives at the lower right ter- 
mination, it will be transferred to the upper load also and 
none of it will appear at the lower left termination. In 
order to obtain these characteristics, the balancing resistor 
connected to the center point of the transformer winding 
must be set to the proper value, relative to the upper 
termination. (In the case of long transmission lines with 
complex impedances, precision balance networks can re- 
place the balance resistors. Impedances of 300, 600, 900, 
1200, etc., are routinely handled by readily available 
hybrids. ) 

To better understand the operation of this device, let's 
have a signal originate from the lower left and assume 
the impedance looking into 11-12 to be exactly equal to 
the value of the 600-ohm balancing resistor. If this is so, 
then the voltage drop from 12 to 11 will be exactly 
duplicated across 9 to 7, which would seem to induce a 
voltage in the circuit of the lower right termination. This 
is not the case, however, since this voltage is exactly equal 
but opposite in phase to the drop across the balancing 
resistor. Therefore, no voltage is available to cause cur- 
rent flow through the lower right termination. One-half 
the voltage (-6 dB) is lost in the resistor; therefore, the 
signal being transferred to the upper load is at —6 dB. 
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dB = 20 LOG 



dBMOLOG {f^+ V'tT -') 



Figure 24. Conventional minimum loss pad for matching 5000 
fo 200n. 



In the case where the signal comes into the hybrid 
through the upper termination, the two lower loads can be 
considered in series and consequently, no voltage appears 
across the balancing resistor. Therefore, there is no voltage 
loss in transmission. However, because of the equal divi- 
sion of the upper signal between the lower right and the 
lower left loads, each will receive one half the power or 
— 3 dB less than the original. 

CONCLUSION 

I have touched upon the basics of impedance measure- 
ment, calculation, matching, and transformation. I have 
not covered the real complexities that a professional trans- 
mission engineer, for example, wrestles with. But I have 
dealt with the areas of greatest aggravation for the aver- 
age sound engineer. It is hoped that this start into the 



Figure 25. An impedance correcting pad tor matching 
impedance when internal output impedance is higher 
than load impedance. 
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Figure 26. An impedance correcting pad for matching 
impedance when Internal impedance is lower than 
load impedance. 



Quality Assurance Manager 

The JOB 

1. Koss Corporation wants a results oriented Quality 
Assurance Manager. 

2. Responsible for developing and Implementing total 
quality assurance program. 

3. Supervises quality engineers and technicians. 

4. Reports to Chief Engineer. 

5. Will be located in our corporate headquarters in 
Milwaukee. 

THE COMPANY 

6. We are a very profitable manufacturer of consumer 
stereophones for the fast growing hi-fi market. 

7. Sales are over $13 million annually and growing 
more than 30% per year. 

8. We have set ambitious long range objectives and 
have the resources to achieve them. 

9. We have an aggressive management team operating 
on the Management by Objectives concept. 

REQUIRED EXPERIENCE 

10. Must have a minimum of four years experience in 
quality assurance. 

11. Must have a work history showing progressive 
growth. 

12. Must have good theoretical background in quality 
assurance. 

DESIRABLE BACKGROUND 

13. Degree in electrical or mechanical engineering. 

14. Supervisory experience in quality assurance. 

15. Experience with high production consumer products 
where appearance is a factor. 

16. Experience in electro-mechanical products. 

17. Experience in companies noted for high quality high 
performance products. 

18. Good "Ears" — Evaluation of acoustical products re- 
quires a discerning ear for sound quality. 

Send resume stating salary requirements to: 
Cedric R. Bastiaans, Chief Engineer 
Koss Corporation 

4129 N. Port Washington Ave., Milwaukee, Wise. 53212 
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hyBrid transformer 
Figure 27. A hybrid transformer. 

subject will help many engineers and technicians to take 
the big step and get involved. You won't run out of inter- 
esting, useful, and fascinating material with which to 
work. ■ 
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Everything you need for Gomolete tape recorder testing. 
Ferrograph rts-2 with Auxiiiary Unit 





Versatile all-in-one 
precision test system 

It's a Sine Wave generator . . . 
Milli voltmeter . . . Wow & Flutter bridge 
. . . Harmonic Distortion analyzer that you 
can learn to use In minutes. Requiring only 
two leads, setup time Is minimal. 
Pushbutton controls provide rapid, precise 
operation. Compact and lightweight, it's 
Ideal for recording and broadcast studios, 
testing labs and service shops. 

Vastly expanded operation 

By combining the RTS-2 with the ATU 
Auxiliary Unit, you're ready for the most 




RTS-2 Test Set - $1500 
RTS Auxiliary Unit - $600 

Carrying cases optional 



sophisticated audio testing. • Monitors 
pre-recorded test alignment tape with 
built-in speaker unit • Balanced and 
unbalanced Input/output. Switches 
between left/right input/output channels. 
Provides matching impedances for 80, 
200R, 600n impedances, or unloaded, 
• Compares input/output signals * NAB 
weighted noise filter network for S/N 
measurements • Oscillator output may be 
set in 10dB increments over 40dB range 
by pushbuttons • Designed for use with 
virtually any test equipment. 

Send for list of distributors for a 
demonstration. 



ELPA IHARKETING INDUSTRIES, INC., New Hyde Park, N.Y. 11040 

Circle 27 on Reader Service Card 
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JOHN WORAM 

The AES Convention 
in Copenhagen 

The 47th AES Convention was held in Copenhagen, Denmark 
this past March. This is a report on the European audio 
equipment shown. 




THIS MAGAZINE has always tried td keep its readers 
informed on the latest goings-on in the audio 
world, and when it was announced that the 47th 
Audio Engineering Society convention was to be 
held in Copenhagen, Denmark, it didn't take much effort 
to convince myself that it was my solemn duty to attend. 
After all, how often does one get to take a business trip 
to Copenhagen? These opportunities don't come along 
every day you know. 

For many of us, the convention began at New York's 
Kennedy International Airport, where passengers are 
sorted, crated, and shipped to all parts of the world in 
a style reminiscent of a bad day at the Chicago stock 
yards. Nevertheless, the A.E.S. had arranged a package 
deal — round trip air fare, six nights in the hotel, and break- 
fasts; all for $410! At that price, I'm surprised the entire 
USA membership wasn't on board. Anyway, we all sur- 
vived the departure lounge and were soon on our way. 

What with jet lag, culture shock, and fatigue, I was 
quite unprepared for my first encounter with the Danish 
audio industry. As we moved toward the baggage claim 
area, a few announcements came over the airport p. a. sys- 
tem. Yes, I know that every airport has a p.a. system, 
but this one is really wierd! I don't know what sort of 
nut designed it, but you could understand every word that 
was spoken. What a strange sensation! 

Perhaps we should send some good old American know- 
^ how over there to show them the right way of doing 

things. Everyone knows you're not supposed to understand 
^ airport announcements. It takes the romance out of flying 

■o 

John Woram is our regular monthly columnist and our 
associate editor. His column will reappear in its usual 
^ place next month. 
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The Tore Seem (Norway) console. 



The Lyrec 2-inch tape deck 




when you know just when and where your departure is. 

Well. I suppose it's ;i valid approach, but it'll never catch 
on in this country. 

The convention site was the modern Hotel Scandinavia, 
which certainly had some ofF-bcat ideas about how to 
treat American guests. The hotel staff actually pretended 
that our arrival was not an imposition on their time. There 
were widespread rumors of chambermaids smiling and 
saying good morning. Even more puzzling, the hotel res- 
taurant served real food. Of course the real shocker came 
on the last day, when I noted an overcharge on my bill 
for a meal I didn't remember having. The desk clerk 
apologized, and said it must be an error, for I should 
certainly know best how many meals I had. Now what 
sort of way is that to treat a paying guest? 

American visitors got a chance to see a lot of equipment 
that is not exhibited here. For instance: 

TAPE RECORDERS 

From Denmark, the Lyrec Company displayed their 2- 
inch multi-track studio tape recorder. The transport is 
quite compact, and appears to be very well engineered. 
Sorry I can't be a little more specific, but this machine 
and most of the other items mentioned here are new to 
me. I suggest writing to the manufacturers for more spe- 
cific information. The addresses are listed at the end of 
the column. 

The Schlumberger tape recorder? I'd not even heard 
of this outfit before, yet there they were with a tape 
recorder, turntable, and recording console. The tape re- 
corder looks impressive. The transport is built on a cast 
aluminum machined deck which appears quite solid. 




One of the several Triad consoles shown. 



The Philips custom console built tor Scottish t.v. 




There's a small amplifier and speaker built into the deck 
frame which should be great for quick edits, cueing, and 
such. The standard model is full track only (?) but is 
available in half-track format on request. 

CONSOLES 

Philips brought in their 40 channel console, custom built 
for Scottish TV, Glasgow. Despite the complexity, the 
console is quite compact, with a wrap-around frame con- 
struction that gives the operator a fighting chance to stay 
in touch with the console extremes. 

The Helios people — also known for their wraparound 
consoles — had some modules on display at their booth. 
In addition, the Helios-equipped Island Studios mobile 
van was on hand just outside the hotel. Helios has placed 
their equipment in many notable London studios (and 
elsewhere of course) and I hope that before too many 
moons, I shall get a chance to see, and report on, some 
of them. 

The T.E.A.M. mobile van was also on the lot. This 
one features a 54-in.(!), 16-out A.P.I, desk. A.P.I. 's Lou 
Lindauer tells me that negotiations are under way to send 
the van to Poland this summer for the Sopot Jazz Festival. ^ 
I've heard reports of this annual event, which seems to tr 
be one of the important eastern European happenings. ^ 
Lately, the festival has apparently expanded to include 
equipment displays too. (If these words are reaching any- _i 
one connected with this, or similar exhibitions, we'd like 55 
to hear more about your activities.) "'^ 

Speaking of festivals and such, the Lord Mayor of 
Copenhagen invited us to a reception at the Town Hall. 
And when I say "us," I mean the whole convention!! !i3 
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In this view of the Italtel patch bay, you can see the 
sophisticated patch system used. The adjoining photo 
shows the underside wiring. 





The Schlumberger console with its interesting patch bay. 



This is a completely automated B & O turntable with a 
straight-line tracking arm. 



What you need is a console 
that works when you 
get it. 



That's the 

/ofiof S6Crcincl 



ouclltronlcs.inc. 

p. 0. 60X12637 
Memphis, Tenn. 38112 
(901) 276-6338 





Circle 14 on Reader Service Card 
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The elephants hold up the main gate to the brewery and have 
given their animal name to one of the beers produced here. 



That's right! Busloads of us. We were transported to Town 
Hall and treated to a smorgasbord that stretched as far 
as the eye could see (or the stomach could travel)- And 
lots of Beer too. Note the Capital B — this was BEER! 
No wonder the Danes pay such high taxes. I wonder 
what New York's Abe Beame will do for us this fall? 

And of course, who could visit Copenhagen without 
making a pilgrimage to the Carlsberg breweries? Not us, 
that's certain. We spent an interesting afternoon touring 
the plant and then were invited to conduct an extensive 
a-b test of the various Carlsberg potions. All in the interests 
of audio science, of course. 

Meanwhile, back at the convention. . . . 

The Norwegian Tore Seem Company's 8-in, 4-out con- 
sole was quite compact without being crowded. Judging 
by the module controls, the console offers quite an ex- 
tensive range of equalization. One interesting module is 
called the Discjoker. (I wonder if Wolfman Jack knows 
about this?) Not the invention of a prankster, it is in- 
tended as an override device for d.j.'s and others who 
must interrupt with commercials, station announcements, 
and whatever. Even in Norway. 

Certainly not compact was the Italte! console. Even 
the patch bay was larger than life. We took a look under- 
neath the console at some excellent wiring and cable 
dressing work. 

From England, Trident Audio was on hand with two 
consoles, their series A and B. On the A series, the meters 
may be switched from p.p.m. to v.u., which should be of 
help to the v.u. man who is trying to get used to using 
p.p.m. 

Elsewhere, there were some interesting new develop- 
ments in meters. NTP showed a wide variety of peak 
program meters. L.e.d. and conventional readouts are 
available, and they also have a 24-in/4-out video display 
unit on the style of the well known Audio Devices Vue- 
Scan. 

The Knick Company likewise displayed a selection of 
l.e.d. meters. 

Of course, many of the well known American show 
exhibitors were also on hand, but we'll be reporting on 
them after the Los Angeles convention. 

Unfortunately, I didn't get to hear many of the papers, 



but one should be noted here. Magnetic Recordings as 
Evidence in Law, by Hugh D. Ford (pre-print f-6). Mr. 
Ford presents a well prepared study of the art of detect- 
ing the tampered tape. Of course this sort of thing never 
happens here, but nevertheless, his paper is most informa- 
tive. It is available from the A.E.S. as a pre-print, and I 
trust it will be published before too long in the journal. 



A SHORT DIRECTORY OF EXHIBITORS 

a/s Lyric Electro-Acoustic Equipment 

1 2, Hollandsvej 

DK — 2800 Lyngby, Denmark 

Schlumberger Instruments et Systems 
B.P. 69 

92 Rueil-Maimaison, France 

Philips Broadcast Equipment Corp. (US office) 
One Philips Parkway 
Montvale, New Jersey 07645 

Helios Electronics Limited 
161 High Street, Teddington 
Middlesex TWll 8HT, England 

Tore Seem A/S 
Kirkeveien 71 
N- 1344 Haslum 
Norway 

Italtel s.p.a. 
Piazzale Zavattari 1 2 
20149 Milan. Italy 

Trident Audio Developments, Limited 
4/10 North Road, Islington 
London N. 7, England 

NTP N. Tonnes Pedersen a/s 
44, Theklavej DK - 2400 
Copenhagen NV, Denmark 

Knick Electronische Messgerate 
D-1 Berlin 37 
Beuckestrasse 22 
Germany 
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db Visits- 
Audio Designs & IMf g 



It's really not a long flight from N.Y.'s La Guardia 
Airport to Detroit, Michigan, home of Audio Designs. 
The factory is located in one of those inevitable in- 
dustrial park areas that seem to be everywhere around 
inner cities. 

Audio Designs has always been in the Detroit area, but 
their beginnings in 1966 were more humble than their 
present position as a leading manufacturer of consoles 
and console equipment. 

It all commenced with Robert Bloom and 700 square 
feet in a store front in Detroit. That was 1966. From 
the beginning, the goal was to create innovative designs 
in custom console and ancillary equipment. Soon after the 
store front days. Bob and his small crew moved to a 
5,000 square foot plant and began the increased manufac- 
ture of custom consoles, each made to the specifications 
of the final user, but using pre-built standard component 
elements. By the summer of 1972, the product acceptance 
had become such that a new plant was sought, and found, 
that now ofi'ers 15,000 square feet of manufacturing and 
office space and employment has risen to a staff of forty 
people. The most recent executive addition to the com- 
pany occurred recently when Murray Shields joined Bob 
Bloom and Audio Devices. Murray was formerly with 
Eastern Sound in Toronto, and there is more than a bit 
of Canadian speech pattern to be heard when he talks. 

Audio Devices reports a good business year just past. 
Sales are up 38 per cent over the previous fiscal period in 
1973, a pattern that is typical of recent growth trends of 
the company. Iterestingly, much of the recent growth has 
accelerated faster from the broadcast (particularly t.v.) 
and sound reinforcement fields than from recording studio 
sales. 

THE PRODUCTS 

The console business as it presently exists is mostly sales 
as stock units but about 30 per cent is modified stock. On 
occasion, Audio Designs still will produce a thoroughly 
custom console. A typical price for a 24-in/16-out stock 
unit is $42,000. 

Consoles can be equipped with a variety of products 
that are also sold as separate components. Among these 
are the Siidex faders, which require no cleaning and have 
no appreciable backlash, the Audex switching system 
which takes assignment switching out of the input mod- 
ule, a noise suppressor (model 301), four-band equalizer 
module, Vue-Scan — available with up to 28 channels of 
display on a 16-inch video c.r.t. — and, upcoming, a limiter 
module. 

It With this much already in the line, a growing business 

in componentry is being reported. Vue-Scan, in particular. 



« of its acceptance and sales. 



seems to have surprised the company in the large degree 



S has been a mixer. 



A final comment: consoles are, after all, highly personal 
systems. Many fail in their goal because, while well engi- 
neered, they cannot be well operated by human beings. 
The human engineering aspect of console design is im- 
portant to this company. It was created by a man who 
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Every company must have an r&d department. Audio Designs Audio Designs manufactures its own operational amplifiers, 

is well equipped. here shown at an intermediate stage of production. 




Operational amps are tested both before and after being The beginnings of any product (in this case an operational 

sealed in potting material; as shown here they have already amp) start in the company's design department, 

been encapsulated. 



A modified assembly line system is used for modules. Each 
individual station is responsible for the major assembly. 



Audio Design's extensive machine shop, tuiost of the metal 
worl< in components and consoles is done here. 






Three views of the innards of a console under manufacture. 




The main cabling is pre-assembled on a jig and then wired 
in with a check and recheck system. A lot of wire goes into 
a big console. 





Consoles are assembled into wooden cabinets. The company 
thretore has an extensive woodworking shop. 



These heavy metal frames will eventually be milled out to 
form the backing for patch bay systems in consoles. 



The executive crew. Among those present are Bob Bloom at 

the extreme left and sales manager Murray Shields at Finished or nearly finished consoles awaiting final checkout 

second from right. before packaging and shipment. 



Nowavailablellhe most 
important microphone 
boolceveroublished. 



Covers every 
significant 
aspect of 
theory and 
us« from 
AtoZl 



3S 



259 pages 



^ 233 . 

:^tliAi illustrations 



IP 



LC #73-87056 

ISBN #0-914130-00-5 



The whole field of microphone design and application has been prepared and ex- 
plained in one concise, fact-filled volume by one of audio's outstanding experts. 
This book Is complete, up-to-the-minute and so full of useful information, we think 
you'll use It every time you face a new or unusual microphone problem. 

Perfect for Reference or Trouble-Shooting 

The twenty-six fact-packed chapters in this indispensable volume cover the whole 
field of microphones from theory, physical limitations, electro-acoustic limitations, 
maintenance and evaluation to applications, accessories and associated equipment. 
Each section is crammed with experience-tested, detailed information. And every- 
thing is arranged for easy reference because this is one handbook you'll turn to 
again and again. Whatever your audio specialty — you need this book! 

Along with down-to-earth advice on trouble-free microphone applications, author 
Lou Burroughs passes on dozens of invaluable secrets learned through his many 
years of experience. Me solves the practical problems you meet In day-to-day situa- 
tions. For example: 

• How does dirt in the microphone rob you of response? 

• Which mic would you pick for a large auditorium? 

• How are omni-directional mics used for orchestral pickup? 

• When would you dioose a cardioid, omni-directional or bi-directional mic? 

• How do you space your microphones to bring out the best in each performer? 

Author 

Lou Burroughs is widely known for his pioneering work with Electro-Voice and is 
one of the universally recognized experts in the field. He helped design and develop 
many of the microphones which made modern broadcasting possible. In fact, he 
holds 23 patents on electro-acoustical products! Lou Burroughs knows microphones 
inside out. This book is based on his many years of research, field studies and 
lectures given throughout the world. 

This book is highly recommended as a teaching text and reference for all those in 
the audio industry. 

ORDER FORM 

Sagamore Publishing Co. Inc. 980 Old Country Rd. Plainview, N.Y. 11803 

Please send ( ) copies of MICROPHONES: DESIGN AND APPLICATION at $20.00 each 
postpaid. 

Name 



Address 



Total amount $_ 

New York Stale 
Residents add 7% Ux $_ 



City 



State 



Zip 



Enclosed is check for $ 

Foralgn ordai* add $1 pttg. ft hndlg. 
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CLASSIFIED 



Closing date is the fifteenth of the second month preceding the date of issue. 

Send copy to: Classified Ad Dept. 

db THE SOUND ENGINEERING MAGAZINE 

980 Old Country Road, Plainview, New York 11803 

Rates are 50^ a word for commercial advertisements. Non-commercial and 
employment offered or wanted placements are accepted at 25^ per word. 



AMPEX, SCULLY, TASCAM; all major 
professional audio lines. Service, expe- 
rience, Integrity. 1S minutes George 
Washington Bridge. Profettional Audio 
Video Corporation, 342 Main St., Pat- 
•r*on, N.J. 07505. (201) 523-3333. 



A LIMITED NUI^BER of full function 
studio input modules are available at 
greatly reduced prices. For full specifi- 
cations and information, write: Gordon 
Kapes & Associates, 1 127 Ridgewood 
Drive, Highland Par1<, III. 60035. 



FOR SALE 



REVOX A700 — CROWN — TASCAM — 
AMPEX — SCULLY — UREI. New and 
used pro recorders and mixers. Write 
for latest listings. RPB SOUND CO., 339 
Park Avenue So., Winter Parl«, Florida. 
(305) 647-4762. 



FOR SALE: MCI JH 416 consoles: 24 x 
24, $19,000; 20 x 20, $14,500; JH 16 
16-track w/auto locator, $10,900. Sound 
80, 2709 E. 25th St., Minneapolis, 
Minn. 55406. (612) 721-6341. 



FOR SALE: QUAD EIGHT 16-in/8-out 
console; 3 years old; complete 16-track 
monitoring; full patch bay and producer's 
desk. $14,500. Creative Workshop, 2804 
Azalea Place, Nashville, Tenn. 37204. 
(615) 385-0670 or 383-8682. 



NORTHWEST AREA, professional audio 
equipment and systems design. R. E. 
Munger Co., Seattle, Washington, (206) 
365-1999. An Altec Acousto-Voice con- 
tractor. 



TWO CHANNEL MONITOR EQUALIZERS 
for your Altecs and J.B.L.S are a steal 
at $150. Music & Sound, Ltd., 11</i Old 
York Rd., Willow Grove, Pa. T9090. 
(215) 659-9251. 
-* S.M.E. Damping Mods — $30.00 — 



AMPEX 300, 3S2, 400, 450 USERS— for 
greater S/N ratio, replace first playback 
stage 12SJ7 with our plug-in transistor 
preamp. For specifications write VIF in- 
ternational, Box 1555, Mountain View, 
Co., 94042. (408) 739-9740. 



CD 



n 



REEL SPECIALISTS; 10.5 inch reels, 
NAB $2.00 each; Precision, $5.00 each; 
other sizes available; NAB flanges, $.75 
each. Add 5 per cent postage. P.O. Box 
338, Dunwoody, Ga. 30338. 



AMPEX 8-TRACK AG-300 DECK, PR-10 
electronics with sel-syncs. 8-track studio 
going 16. $4,500 or offer. Thomas Green, 
T8I4 Crittenden Rd., Rochester, N.Y. 
T4623. Evenings, (716) 271-6307. 



B.B.C. REFERENCE MONITORS; pre- 
equalized J.B.L./Altec/I.M.F. monitors; 
Eventide phasors / omnipressors / digital 
delays; Mcintosh 16 Si power amps; dbx 
companders; Little Dipper hum/buzz 
notch filters; Cooper Time Cube echo 
delay; Ortofon and B. & O. ultra-track 
cartridges; Schdeps & A.K.G. condens- 
ers; Beyer ribbons; U. R.E.I, comp/lim- 
iters; Gately Pro-Kits; Infinity electro- 
statics; Crown amplifiers/recorders; 
Tascam, Community Light & Sound 
fiberglass horns; Q.R.K.; lOO's more, 
plus class "A" warranty service station. 
Music & Sound, Ltd., 11</i Old York Rd., 
Willow Grove, Pa., T9090. (2T5) 659- 
9251. 

All Shipped Prepaid/Insured 



MULTI-TRACK 

Band 16 

TRACK RECORDING CONSOLES 
THE SOUNDEST DOLLAR SPENT 
IN PRO AUDIO TODAY 

1965 CHEREMOYA AVE., 
HOLLYWOOD, CALIF. 90028 
P.O. Box 3187, Hollywood, OA. 90028 
(213) 467-7890 



ONE WAY NOISE REDUCTION for cut- 
ting rooms/tape copies; retains highs, 
rids hiss/surface noise by a full 10 dB 
and costs $300 per channel! Music & 
Sound, Ltd., TlVi Old York Rd., Willow 
Grove, Pa. T9090. (215)659-9251. 

FOR SALE: ONE INTERFACE 16 x 4 
frame with eight 100B modules and two 
reverbs. New condition. $2,650. Pat Mat- 
thews, WWC, inc.. Box 1151, Milwau- 
kee, Wisconsin 53201. 



3-SIXTY SOUND REINFORCEMENT SYS- 
TEMS, Including touring systems. Divi- 
sion of Brandy Brook Sound. Contact 
Concertour, P.O. Box 284, Wilton, 
Conn. 06897. (203) 966-3113. 

NEW YORK'S LEADING PRO AUDIO/ 
VIDEO DISTRIBUTOR for audio, video, 
broadcast, public address, and hi-fi 
systems; representing over 130 audio/ 
video manufacturers, featuring such 
names as Ampex, Scully, Tascam, Sony, 
J. B. Lansing, Neumann, Altec, Mcintosh, 
AKG, Dynair, T.V. MIcrotlme, UREI, 3M, 
and other major brands; the largest "In 
stock" Inventory of equipment, acces- 
sories, and parts; competitive discount 
prices; factory authorized sales, service, 
parts, systems design. Installation. Write 
for free catalog! Martin Audio/Video 
Corporation, 320 W. 46th St., New 
York, N.Y. 10036. (212) 541-5900. 

CUSTOM RECORD PRODUCTION (100 
& up) from your tapes; also Scully- 
Westrex precision cut masters and ace- 
tate demos, (stereo or mono). Request 
literature, Trutone Records, Dept. D, 
6411 Bergenwood Ave., North Bergen, 
N.J. 07047. (201) 868-9332. 



FOR SALE: McMARTIN B-803 dual chan- 
nel mono console; less than two years 
old; good condition. Contact Tedd Tra- 
moloni, WHRW-FM, S.U.N.Y. at Bing- 
hamton, N.Y. 13901. (607) 798-2137. 



SOLID-STATE AUDIO MODULES. Con- 
sole kits, power amplifier kits, power 
supplies. Octal plug-ins — mic. eq., line, 
disc, tape play, tape record, amplifiers. 
Audio and tape bias oscillators. Over 50 
audio products; send for free catalog 
and applications. Opamp Labs, inc., 
1033 N. Sycamore Ave., Los Angeles, 
Co. 90038. 



CUSTOM RECORDING CONSOLE, 20 
Input, 8 output with 4 echo send and re- 
ceive channels, with 16-track mixdown 
facilities; simultaneous 8-track, 4-track, 
2-track, and mono record; contains 42 
Altec 9475A amps, 4 Altec e.q.'s; one 7 
ft. rack with 8 rows of jacks; one 30 
Inch rack with 20 rows of jacks; 3 cue 
systems, talkback monitor switching; 
$6,000.00. One 15/30 8-track 3M/Steph- 
ens tape recorder; $6,000.00. One 300 
ft. 19 pair multlconductor mic cable in 
shipping crate on wheels. Cannon con- 
nectors, ideal for remotes, $450.00. Any 
reasonable offer will be considered on 
the following: 4 Altec 612 utility speaker 
cabinets; 3 Ampex 350/2 electronics; 
3 Ampex 02-30512-01 mono playback 
electronics with power supply; two Am- 
pex 300 "bathtub" electronics; one Am- 
pex 351-2 electronics; one K&H graphic 
equalizer; one Altec dual channel com- 
pressor/limiter; two 7 ft. equipment 
racks; two 36 inch equipment racks; 3 
theatrical road cases on wheels; I. D. 25 
inches x 40 inches. Contact Don Frey or 
Irv Joel, A&R Recording, (212) JU 2- 
1070. 
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CATV— MATV PRODUCTS 

• CONNEOOlS • WAIIPIATES 

• SPimEIS • AMPUFIERS 




AVA ElEatONICS COUP. 
242 Pctnbratn AvaniM, lantdowiw. Pa. 19050 
121 3t 2M.2J00 



NEW YORK'S ORIGINAL ELECTRONIC 
WORKSHOP now has New York City's 
finest audio showroom, featuring Infinity, 
ESS, Phase Linear, Bose, Crown, Bang 
& Olufsen, etc.; knowledgeable and help- 
ful sales assistance that is hard to find. 
We invite you to pay us an early visit. 
Electronic Workshop, 10 E 8th St., New 
York, N.Y. 10003. (212) GR 3-0140. 



NEW 14-INCH NAB Ampex aluminum 
flanges; have never been removed from 
original box. Package of 10, $8.15. 
Soundd Investment, P.O. Box 338, 
Dunwoody, Georgia 30338. 



COMPLETE FOUR-TRACK RECORDING 
STUDIO (home studio) used very little. 
Ampex 440B's custom Gately console, in 
walnut; 8-in/4-out/5-out with sub mix 
cue sync, equalizer, etc.; Lang, Pultec, 
RMI piano; lots of equipment at a good 
price when sold complete. List of equip- 
ment sent on request. RBY Recording, 
Inc., 190 Chestnut Dr., Roslyn, N.Y. 
11576. 



HAECO announces complete repair ser- 
vice and overhaul for all Weslrex cut- 
terfieads. Conversions of 3D-II and old- 
er models to higher performance stand- 
ards and reliability. Helium cooling 
systems and hl-temp coils can protect 
yodr Investment. Repair Insurance pro> 
gram available. Rapid service. Lower 
cost. HAECO, 14110 Aetno, Von Nuys, 
Califernlo 91401. 



SPLICE FASTER, BETTER. BY SHEAR- 
ING; replaces razor; attached splicing 
tape dispenser; quality workmanship; 
reasonably priced; endorsed by profes- 
sionals. $24.95 prepaid. Guaranteed. 
Distributors wanted. NRP, Box 289, Mc- 
Lean, Virginia 22101. 



TUNED ROCK P.A.s customized touring 
sound systems, including narrow band 
(5 Hzl) feedback suppression, detailed 
Acousta-Voicing / environmental equali- 
zation (± 1 dB at your ears), room de- 
sign/measurement/treatment; 100's of 
customized professional products (J.B.L. 
& Altec Pro, Tascam, dbx, U.R.E.I., 
Eventide, Gately, Schoeps, Beyer, 
Crown, Community Light & Sound, 
Mom's Audio, Mcintosh, etc. etc.) All 
shipped prepaid/ insured from Music & 
Sound, Ltd., 1 1 Vi Old York Rd., Willow 
Grove, Pa. 19090. (215) 659-9251. 
Inventors — Engineers 



FOR NET LEASE, only to qualified per- 
sonnel. Complete 8-track recording stu- 
dio with 16 and 24-track capabilities. 
Very low rate. (212) TE 8-4626. 



TASCAM REVERBS; Tascam Mixing 
Consoles — $1,890; Tascam Vz inch re- 
corders — $1,950; Tascam 8-track re- 
corders — $3,970. All shipped prepaid/ 
Insured, including free alignment/equali- 
zation/bias/calibration. Music & Sound, 
Lt., Wh Old York Rd., Willow Grove, 
Pa. 19090. (215) 659-9251. 



LOWEST PRICES, fastest delivery on 
Scotch recording tapes, all widths. We 
will not be undersold. Amboy Audio 
Associates, 236 Walnut Street, South 
Amboy, N.J. 08879. (201) 721-5121. 



FREE ROOM EQUALIZATION with pur- 
chase of Vi-octave filter sets. This is 
no/ a misprint. Music & Sound, Ltd., 
1 1 Vi Old York Rd., Willow Grove, Pa. 
19090. (215) 659-9251. 



STOP KIDDING YOURSELF . . . about 
Head Deguassing! Use a full power de- 
gausser and then measure the results 
with a magnetometer. The Annis Han- 
D-Mag measures over 400 Oerstads . . . 
more than ^Vi times as powerful as the 
head degausser you're probably using 
now. Then check the results with the 
Annis Magnetometer, included in the 
Han-D-Mag kit for $29.75. Prepaid any 
place in the U.S. from Audiotechniques, 
Inc. Send your check or money order to: 
Audiotechniques, Inc. 142 Hamilton 
Ave., Stamford, Ct. 06902. Tel: (203) 
359-2312. 



AUDIO EQUIPMENT, nevir and used; cus- 
tom consoles built to your specifications 
using the components of your choice. 
Whether you're building a new studio 
or remodeling your present one, check 
us first for a package price. Amboy 
Audio Associates, 236 Walnut St., South 
Amboy, N.J. 08879. (201) 721-5121. 



COMPLETE MONO DISC CUTTING FA- 
CILITY; Scully variable pitch lathe with 
automatic banding; Westrex amplifier 
& cutter — Pultec — Conax — Uni- 
versal — CM — Ampex and wired rack; 
assembled with XLR connectors in min- 
utes. $10,000. Contact Elliot Grey, Me- 
diasound, 311 W. 57th St., New York, 
N.Y. 10019. (212) 765-4700. 



ORTOFON 
DYNAMIC MOTIONAL FEEDBACK mono 
disc cutting system. Complete amplifier 
system: drive, feedback, and feedback- 
playback monitor preamp; rebuilt, origi- 
nal factory parts. Guaranteed. Albert B. 
Grundy, 64 University Place, New York, 
N.Y. 10003. (212) 929-8364. 



ONE STOP 
FOR ALL YOUR PROFESSIONAL 
AUDIO REQUIREMENTS 

BOTTOM LINE ORIENTED 

F. T. C. BREWER CO. 

P.O. Box 8057, Pensacola, Fla. 32505 



FINANCE IT ALL. Ampex 440B: mono, 
$51.73; stereo $68.98; 4 track, $103.48; 
8 track, $195.50; MM-1100: 16 track, 
$379.50; Scully 280B: mono, $55.09; 
stereo $71.18; 4 track, $107.99; Tascam: 
console, $43.47; stereo 2 track recorder, 
$34.96; 4 track, $44.85; JBL: 4310, $5.93; 
4320, $13.25; Phase Linear: 400, $11.47; 
700, $18.38; Gately: 16 track console, 
$499; Dolby: 361, $14.95; M-16, $184. 
Above prices per month on 60 month 
purchase plan. Also available on pur- 
chase plan — Electro-Voice, Atlas, 
Schoeps, Prokit, Pentagon duplicators, 
Metrotech recorders and loggers. In the 
south, call Bill Brock at 615) 794-7537. 
Other areas call Bill Hamilton or Ed 
Gately at (215) 449-6400. Gately Elec- 
tronics, Inc., 57 W. Hillcrest Avenue, 
Havertown, Pa. 19083. 



FOR SALE: RECORDING STUDIO; 16-12- 
8-4-track; A.P.I, console; A.K.G. echo, 
Neumann mics; Mac amps; grand piano; 
B-3-amps; drums. Low monthly rental on 
studio and office, In prime NYC location. 
GeofF Daking, (212) 245-8221. 



MUST SELL ten new EV-RE16 micro- 
phones; factory carton; full warranty; 
best offer. Stereolab, Box 311, New 
Holland, Pa. 17557. 



WHATEVER YOUR EQUIPMENT NEEDS 
— new or used — check us first. We spe- 
cialize in broadcast equipment. Write for 
our complete listings. Broadcast Equip- 
ment & Supply Co., Box 3141, Bristol, 
Tenn. 37620. 



CUSTOM TAPE DUPLICATION, 8-track 
and cassette; top quality at competitive 
prices. Dick Walen, Custom Audio 
Sound Service, 315 E. 6th St., Red Wing, 
Minnesota 55066. 



EMPLOYMENT 



PROFESSIONAL RECORDING PERSON- 
NEL SPECIALISTS. A service for em- 
ployers and job seekers. Call today! 
Smith's Personnel Service, 1457 Broad- 
way, N.Y.C. 10036. Aiayne Spertell. 
(212) Wl 7-3806. 



EXPERIENCED RECORDING ENGINEER, 
formerly with established studios in 
Nashville and California, with vast musi- 
cal background, seeks career position 
with growing studio. Credits include 
rock, jazz, country, and jingle produc- 
tion. Resume on request. Coll (916)662- 
6911. Box 51, db Magazine, 980 Old 
Country Rd., Plainview, N.Y. 11803. 



WANTED: AUDIO ENGINEER to take 
Charge of recording studio, duplicating 
facilities, and assist in developing new 
electronic products for music field. Great 
opportunity to invest and grow with 
young manufacturing company with new 
non-competitive patented products. Write 
to Band Box, Inc. Box 2483, Asheville, 
N.C. 28802. 



www.americanradiohistorv.com 



PEOPLE, PLACES, HAPPENINGS 



• Mexican high fidelity speaker sys- 
tem manufacturer, Romex Vega, has 
done a turnaround on its original in- 
tent, to supply high fidelity products 
to the Mexican market, to whom 
U.S. products were virtually unobtain- 
able due to high duty costs. Today. 
Romex Vega announces that it is ex- 
porting its products to the United 
States through its American subsidi- 
ary, Inercontinental Marketing, Ltd. 
of Baldwin, N.Y. The original offer- 
ing of speaker systems will eventually 
be enlarged to include amplifiers, fet 
pre-amplifiers. and tuners. 



• A recording seminar, directed at 
those who wish to increase their com- 
petence in the audio field will be held 
at Gilfoy Sound Studios, Bloomington, 
Indiana, during the week of June 10. 
Topics covered will be the history of 
magnetic recording, limitations of 
magnetc tape, microphones and trans- 
ducers, studio acoustics, studio per- 
sonnel, audio consoles, monitors, noise 
reduction, enhancement devices, tape 
ejliting. multi-track recording, multi- 
track mixdown. and a session on 
phonograph records. The sessions will 
consist of lectures, demonstrations, or 
the observation of actual 16-track re- 
cording sessions. Saturday and Sunday 
will be reserved for individual 16- 
track mixdown, wherein each student 
gets a chance to realize his or her 
own mix from the master tape re- 
corded during one of the class re- 
cording sessions. The seminar fee is 
$100.00. Inquiries should be sent to 
Gilfoy Sound Studios. Inc., 1130 W. 
17th St., Bloomington. Indiana 47401. 



• Stepping up from the position of 
executive vice-president. Donald R. 
Beall has assumed the position of pres- 
ident of Collins Radio Co., of Pitts- 
burgh, Pa., a subsidiary of Rockwell 
International Corporation. He replaces 
Robert C. Wilson, who has moved to 
the Memorex Corp. as chairman of 
the board, president, and chief exec- 
utive officer. Mr. Beall joined Rock- 
well in 1968 as executive director, 
financial planning, in the corporate 
offices. Later, he served as vice pres- 
ident, finance and executive vice pres- 
ident of the company's electronics 
group before joining Collins Radio. 



• James W. Hegadorn has been ap- 
pointed assistant sales manager of the 
public address, sound, and intercom 
products of the Bogen Division of 
Lear Siegler, Inc. He will provide 
technical assistance to distributors and 
sales representatives, product analysis 
and assistance in new product con- 
cepts. Mr. Hegadorn, who has been 
affiliated with Bogen's sales depart- 
ment for seven years, was formerly 
employed by Nidisco, Inc. in their 
sales department. 



• Walter F. Gips, Jr., president of 
Gulton Industries, Inc. has been 
named a director of the Metex Cor- 
poration. Prior to the merging of Lu- 
niinator. Inc. with Gulton Industries, 
Mr. Gips had served as chairman of 
the board of Luminator, with whom 
he had been associated since 1951. 
Prior to that, he was assistant to the 
vice-president of sales of U. S. Ply- 
wood Corp. and had served as a mem- 
ber of the Harvard Business School 
faculty. 



• Sound 80, Inc. of Minneapolis, 
Minn, and MCI, of Ft. Lauderdale, 
Florida, have entered into a licensing 
agreement on Sound 80's design of 
the PBE Multi-Track Tape Lock-up 
System, which MCI will manufacture 
and market world-wide. This system 
puts a sync pulse on one channel of 
each of two 16-track tape machines. 
When the machines are rewound, they 
can be stopped somewhere close to 
one another, and as soon as the two 
are put into play, the one machine 
will find the other and lock precisely 
in sync. 



• The EVR system will shortly be 
marketed in Taiwan by the newly- 
formed EVROC Corporation, Taipei. 
EVROC will import EVR players and 
cassettes for both sales and rental and 
will acquire local programs from pri- 
vate and public sources in Taiwan for 
transcription into EVR film-cassette 
form. Agents for EVROC are Nippon 
EVR Ltd., Videonet International, 
Inc., Hitachi Ltd., Mitsubishi Elec- 
trical Corporation, and Teijin Ltd. 



■ New officers have been elected by 
the Society of Broadcast Engineers, 
which recently marked its tenth anni- 
versary. Reelected to executive posi- 
tions were James C. Wulliman, WTMJ 
Stations, Milwaukee, president. Glenn 
H. Lahmann, KDKA, Pittsburgh, vice 
president; Robert Truscott, WITI-TV 
Milwaukee, secretary-treasurer. Mem- 
bers of the board of directors who 
were reelected include Albert H. Chis- 
mark. Broadcast Division of Meredith 
Corporation, Syracuse, N.Y.; Edwin 
T. Karl, WSNL TV, Suburban Broad- 
casting. Central Islip, N.Y. New 
board members include James Grin- 
nell. ABC Television, Chicago; John 
Lyons, WWRL-AM, Woodside, N.Y.; 
William Orr, WBNS Stations, Colum- 
bus, Ohio; Bart Paine, College of 
Medicine, University of Arizona, 
Tucson, Arizona; and Robert Wehr- 
man, WIIC-TV. Pittsburgh, Pa. Di- 
rectors remaining in office to com- 
plete the second year of their terms 
arc Steven deSatnick, WCVB-TV, 
Needham, Mass.; Robert W. Flanders, 
McGraw-Hill Broadcasting Co., Indi- 
anapolis, Ind.; Eugene Hill, Kaiser 
Broadcasting, Oakland, Calif.; Charles 
Morgan, Susquehanna Broadcasting 
Co., Avoca, Pa. 

• Tom Jennings has been named 
president of Wald Sound, a subsidiary 
of Verit Industries, Sun Valley, Cali- 
fornia. Mr. Jennings replaces Peter S. 
Wald who has assumed the position 
of chairman of the board of Wald 
Sound. Prior to joining Wald, Mr. 
Jennings served as a marketing con- 
sultant to ESS, Inc. He has also 
worked as a marketing consultant for 
Toshiba and had spent six years as 
president of JBL International. 

• Enlarged facilities will be available 
for the use of customers at Bill Rase 
Studios of Sacramento, California, 
which is moving to new quarters in 
May. The producton house will in- 
clude cassette/reel duplication, two 
studios with adjoining control rooms, 
film editing and filing, video taping — 
both mobile and in-studio — and a com- 
plete recording facility. On the sales 
end, products available will include 
Pentagon duplication systems. Crown 
International tape machines and amps, 
Superscope cassette loaders. TASCAM 
and Soundcraftsman products. 
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The Model 10 Mixing Console 
When you've got more talent than money 

Any mixing console is simply a creative tool. you're exactly who we built this board for. 
Getting the most out of it calls for k " "c^^J^^^^T^B T'he basic 8-in, 4-out board starts 
imaginative insight into music ^^^d JHHi^B|p|^ just $1890. From there you can 

skill in the practical application f Jjjji'f^^^ i ^° 24-in, with options and ac- 
ol sound. / \ ^ cessories enough to fill a studio. 

If you've got the talent but ■^B^^BH^V^B TASCAM Model 10. 

you don't have the money, E^^^^^^^^^^h^bkt- It gets your inside outside. 

□■THSGAMCORroRA'nON 




5440 McConnell Avenue 
Los Angeles, Calif. 90066 
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if: Based on a study of alt 630 U.S. recordinj studios listed in the 
1973 Brilbodrd Inlernfitional Directory of Recording Studios, 
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Gulton 



Model RE20 Recording Cdfdioid Dynamic Microphones photographed in the studios of Glenn Glenn 5ound 



M p A N Y 



For literature on E-V professional microphones, write: 
ELECTRO-VOICE. INC., Dept. 541BD. 586 Cecil St.. Buchanan. Michigan 49107 
In Europe: Electro-Voice. S.A., ROmerstrasse 49, 2560 Nidau, Switzerland 
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